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Digital formats and social networks provide unique opportunities for
meteorologists to disseminate weather information to the public, but it comes with a set
of challenges. These opportunities and challenges may be enhanced when applied to a
younger demographic, which acquires information from different platforms than the
traditional sources the older demographics utilize. There is a vast amount of literature
that focuses on weather dissemination, weather information sources, and risk perception;
however, there is a lack of emphasis on 18 to 24 year olds. The first two parts of this
dissertation attempted to fill this lack of knowledge on 18 to 24 year olds by conducting
interviews at several college campuses to gain rich knowledge of the daily processes
involving weather information and determine their understanding of weather graphics.
Participants cited checking the weather forecast pretty frequently but utilized nontraditional sources for the weather forecast. It was also determined that participants
lacked an understanding of weather products.
The last part of this dissertation attempted to obtain a better understanding of the
public’s weather knowledge and self-perceived weather knowledge. This study
iv

compared the public to those who actively follow specialty weather pages. In addition,
how severity impacts decision-making and confidence in decision-making was evaluated.
Followers of specialty weather pages had higher self-perceived and assessed weather
knowledge. It was also determined that the public is more likely to adhere to
recommendations from meteorologists, and that the correlation between self-perceived
weather knowledge and confidence is weak.
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CHAPTER I
INTRODUCTION
Every day, weather forecasts are disseminated to the U.S. public via television,
applications, websites, social media and radio. These forecasts are designed to be a
useful tool to aid in decision-making from what to wear for the day to how to get to work
or school, and at times, lifesaving information. While a forecast serves as a tool, it is not
of much importance if its intended audience does not comprehend the information or
does not have adequate knowledge. One’s weather knowledge and understanding of the
forecast is just as important as a clear and concise forecast. Television has been an
important link in aiding and expanding the knowledge to its audience and is an important
source of weather and climate education. Television weathercasts are an important
source of scientific information (Wilson, 2008). This source of information becomes
enhanced over time. Not only do people have the opportunity for their knowledge to be
expanded through watching weathercasts but a parasocial relationship is built over time.
This parasocial relationship builds trust, which then helps drive a desire for more
exposure (Sherman-Morris, 2005). Local television weathercasts increase the awareness
and influence the perceptions of its audience when exposed to extreme weather events of
climate change (Bloodhart et al., 2015).
Recently, there has been a significant shift away from television as a primary
source of information towards more convenient platforms. Two-thirds of Americans
1

reported that they get some of their news on social media (Pew Research Center, 2017).
This to date is the highest percentage of American’s reporting receiving news information
on social media. Great amounts of literature back this change and show a shift primarily
towards applications for smartphones and tablets. As of 2018, there are more than 9,000
apps in the iOS App Store under the “Weather” category and more than 23,000 apps in
the iTunes App Store with weather in the description or title (42Matters.com, 2018).
While these apps serve to provide weather information, it may come at a cost. That cost
is the potential break in knowledge that was once provided by weathercasts on local
television. There is nothing stopping a weather app from building weather knowledge for
its users but in all likelihood, many apps provide a simple hourly and daily forecast and
send a push-notification when a watch/warning is issued. Today’s society is so busy and
entertained by other things that a weather app even if it attempted to include more
information to build knowledge (that a weathercast on local television would), would not
be popular. People simply want to know is it going to rain and when, and how hot or
how cold will it be. People learn better from storytelling, which is the format of a good
television forecast but not an application. This seems especially true with the younger
demographic.
Regardless of today’s fast paced environment, weather is an important variable
that impacts everyone daily. The majority (51%) of people frequently or occasionally use
weather forecasts to make decisions about what to wear (Harris Poll, 2007). Weather
data and forecasts are easier than ever to obtain in today’s technological era and more
accurate. Because weather information is readily available, it is important to better
understand what people know, and where younger people are getting this information. If
2

the younger demographic is not utilizing local television for weather information, it is
possible they are not obtaining weather knowledge or an understanding of weather
graphics and terminology. This could lead to the younger demographic being more
vulnerable during natural hazards. This increased vulnerability for the younger
demographic needs to be evaluated so measures can be taken to educate this demographic
on weather related information. This dissertation focused heavily on the understanding
of weather products of 18-24 year olds and the weather knowledge of the public.
The first and second part of this study had an emphasis on 18-24 year olds and
compared those enrolled in college versus those not enrolled in college. The two samples
were chosen to see if there is a difference in weather consumption once transitioning
from school to the workforce. The first part analyzed the frequency in which this
demographic obtains weather forecasts, their sources for weather forecasts and the
weather variables that are of most importance. The first objective of this part of the study
was to determine if weather forecasts are an important tool for the younger demographic.
Weather forecast accuracy continues to improve but if the upcoming generation is not
utilizing the forecasts, there is less value in the increased accuracy of forecasts. The
second objective was to identify the primary sources of weather information for this
demographic and determine if social media is an important source of weather information
or if one simply relies on an app downloaded to a smartphone. To obtain the most indepth view, face-to-face interviews were selected as the method to obtain data for part
one and two of this study.
Weather graphics and visuals have become an important part of a weathercast.
Meteorologists utilize these visuals to help tell the story of the upcoming weather and
3

assist in expressing a hazard to the audience. The second part of this study evaluated the
understanding of four commonly used weather products. The study also tested whether
or not participants could identify hazards based on the graphics/images and sought the
sources from which they have seen the graphics/images. The four weather products
examined were a: I) tornado watch, II) radar product, III) velocity product, and IV)
thunderstorm outlook map from the Storm Prediction Center. The first objective of the
second part of this study was to evaluate the perception of commonly used weather
graphics and the second objective analyzed how well this demographic understood the
presented weather graphics.
During extreme weather events when tornado watches are issued, it becomes
more likely a tornado warning will be issued. While radar products (e.g., base and
composite reflectivity) are commonly used to show the storm that is tornado warned,
there have been products growing in popularity to use during such a case. Velocity
products have become popular to identify weather hazards and communicate those
hazards to the public. Velocity products have become a mainstay on local television
weathercasts and on the Weather Channel. While very useful and informative when an
expert shows the product, it can lose its effectiveness without an explanation. If a
velocity product is published on social media, even with a description, it is likely the
audience will not know what they are looking at. The second part of this study was
needed because weather graphics and images help display important weather information,
but the graphics sometimes need the explanation of a meteorologist to inform the public
on what they are looking at. This explanation can be lost when posted on social media
and/or on weather applications.
4

Literature shows people overestimate their actual knowledge. This
overestimation of knowledge can have life threatening consequences when applied to
natural hazards. The third part of the study attempted to measure the public’s weather
knowledge and determine any differences in weather knowledge amongst people who
follow specialty weather pages and those who do not follow specialty weather pages.
This part of the study expanded the participants’ age group by allowing anyone over 18
to participate in the survey. This part of the study also attempted to determine weather
forecast sources, measured and determined participants’ trust in their weather sources
when provided with a number of weather scenarios, and determine how likely
participants were to listen to advice/recommendations from weather sources. To answer
the questions, participants completed an online survey utilizing a Likert scale and
multiple-choice questions. This part of the study is important because it gives insight on
the primary sources of weather information in 2018, allows meteorologists to understand
the public’s trust in them, and provides great detail on the public’s self-perceived and
assessed weather knowledge and its influence on decision-making. This will help
meteorologists by identifying where the public has weaknesses in their weather
knowledge to help better construct future weather messages.

5

CHAPTER II
ASSESSING FREQUENCY AND SOURCES OF WEATHER FORECASTS FOR 1824 YEAR OLDS
2.1

Introduction
Digital formats and social media provide unique opportunities for meteorologists

to disseminate weather information to the public. Two-thirds (67%) of Americans
reported obtaining news on social media (Pew Research, 2017). The majority of people
under 50 are likely to receive at least some news information from social media. More
than three-quarters (78%) of American’s under 50 cited receiving news from social media
(Pew Research, 2017). According to the United States Census Bureau (2010), there are
30,672,088 people in the United States between 18 and 24. This is close to a 13%
(12.99%) increase from the 2000 Census and represents a large percentage of the overall
population in the United States. This fast-growing younger demographic acquires
information from different platforms than the traditional sources the older demographics
utilize. Americans under 50 are more likely to use social media platforms to receive
news, whereas, those over 50 are likely to use traditional platforms (Pew Research,
2017). It is important to ensure the scientific and technological advancements that have
enhanced weather prediction capabilities over the past few decades are applied to the
fast-growing younger demographic, and ensure this demographic are able to fully
6

understand the weather information that is disseminated their way via the changing
technologies.
Demuth et al. (2011) showed there are interrelationships between people’s
frequency of obtaining forecasts, forecast uses for different activities, and different
importance levels of certain forecast parameters, and called for future studies to help
obtain a better understanding about why people do what they do regarding weather
forecasts that could in turn help develop weather information messages that better address
the public’s specific motivations and needs. Building messages based on such
understanding would advance weather community efforts to communicate more useful
information (Demuth et al., 2011). Everyone is affected by weather daily. Previous
research showed the public had an interest in temperature and precipitation forecasts to
aid in the daily decision making (Lazo et al., 2009). Because the weather affects
everyone daily, many people use weather information as a tool to aid in decision making.
More than half (51%) of people frequently or occasionally made decisions about what to
wear based on a weather forecast (Harris Poll, 2007). This decision making can range
from what they should wear to whether they should allow extra time for their morning
commute. This makes it important to understand the decision-making processes and
weather sources for the public. With the rapid rise in popularity of social media and the
population of the younger demographic (18-24) growing so quickly, it is worthy to
explore this demographic’s behavior and tendencies, as it relates to weather
dissemination.
There is a growing amount of literature focused on weather information
dissemination, weather information sources, and risk perception; however, there are
7

fewer studies that have an emphasis on the younger demographic (Jauernic, 2015). The
few studies that had an emphasis on a younger demographic (Jauernic, 2015; Ash et al.,
2014; Lavekamp and McMahon, 2011; and Sherman-Morris, 2009) focused on students
enrolled in college. This leaves out an important part of the population: 18-24 year olds
not enrolled in college. In 2015, close to 60% (59.5%) of 18-24 year olds were not
enrolled in college (National Center for Education Statistics). This gap in knowledge and
literature for 18-24 year olds not enrolled in college, and the growing number of 18-24
year olds, makes this demographic important to study to obtain a better understanding of
their weather consumption and knowledge. The research questions for the first part of
this study were:

RQ1: Do 18-24 year olds check the weather forecast

RQ2: How frequently do 18-24 year olds check the weather forecast

RQ3: Why do 18-24 year olds check the weather forecast

RQ4: Which forecast variables are of most importance to 18-24 year olds

RQ5: What are the primary sources of weather information for 18-24 year olds

RQ6: Is there a difference between those enrolled in college and those who have
jobs/careers
8

2.2
2.2.1

Literature review
Sources of weather information
Weather impacts everyone daily; from what to wear, to what protective measures

to take, and whether to or not partake in outdoor recreational activities. Millions of
individuals obtain weather forecasts daily (Lazo et al., 2009). A study by Lazo et al.
(2009) showed weather forecasts are a vital part of the daily lives of people in the U.S.
and they obtain more than 300 billion weather forecasts each year. Thus, reinforcing the
importance of weather forecasts for the public in everyday decisions. A Harris Poll
(2007) showed that 51% of people frequently or occasionally made decisions about what
to wear based on a weather forecast. While the literature shows weather information is
highly sought after, there is little knowledge about how and why people obtain, use, and
how they perceive weather information (Demuth et al. 2011).
The largest gap in literature is for the younger demographic where there appears
to be a lack of emphasis on 18 to 24 year olds. An online survey (Harris Poll, 2007)
showed only 30% of 18 to 30 year olds received their forecasts from local television
news. This is low compared to those who are 62 years of age or older. More than half
(51%) of people 62 years of age and older received their weather information through
local television news. The youngest age category in a 2007 Harris Poll was 18-30 but did
not have a primary emphasis on the younger demographic. The survey was conducted
solely online and social media was not taken into consideration as a platform for weather
information. With the rapid technological advances since 2007, the sources for weather
information needs to be revaluated. There are similar limitations with the Demuth et al.
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(2011) study, which does not have a sole focus on the younger demographic and does not
include social media as a source for weather information.
Rapid technological advances with smartphones and mobile applications, and a
wide variety of social media platforms has created a plethora of easy access ways to
obtain weather information and shows the landscape of news and weather information
dissemination is changing quickly (Pew Research Center, 2017). Close to half (43%) of
Americans cited receiving their news and information online in 2017, which is 19percentage-points higher than 2016 (Pew Research Center, 2017). Two-thirds (67%) of
Americans cited receiving news and information on social media (Pew Research Center,
2017). Social media data can be used to advance the understanding of the relationship
between risk communication, attention, and public reactions to severe weather (Ripberger
et al., 2015). Television stations are now disseminating weather information through
social media; creating mobile applications for their viewers to download to receive
weather forecasts and severe weather warnings; and broadcasting their
newscasts/weathercasts through Facebook Live. The daily use of social media is 69.3%
for the 18-19-year-old age group and 45.2% for those who are 20-24 (Caruso and
Salaway, 2007), which potentially makes the modern weather dissemination platforms
more appealing.
An American Press Institute (2016) study showed 66% of Americans get news of
any type from a computer and 63% get this information from a smartphone. In all, 46%
of people reported receiving news in digital form (a website, application, or email) from
at least one of the sources they use to closely follow one of their topics of interest
(American Press Institute, 2016). Digital formats include social media, which is growing
10

in popularity among all age groups. Ellison et al. (2007) showed 94% of undergraduate
students used Facebook. Jauernic (2015) also showed 45% of domestic and international
students relied on the Internet for warning dissemination while 18% of domestic students
relied on weather applications. These studies show the changing world of information
dissemination as new platforms are introduced and advanced.
2.2.2

Frequency and weather forecast interests
Since weather impacts everyone daily, numerous media outlets continuously

produce weather content to disseminate to the public in the United States. According to a
Pew Research survey (2011), 58% of people said they watch local television news for
weather. The demand and need for weather information makes weather a popular
segment for local television news, which has a large positive economic impact for
television stations. Due to popularity and demand, weather, sports and traffic time have
grown in local newscasts since 2005 and now account for 40% of a newscast (Pew
Research, 2013). Half of the United States public follows weather news very closely
(Pew Research Center, 2008). Around 300 billion forecasts are obtained by people in the
U.S. each year (Lazo et al. 2009). According to the Pew Research Center (2008), not
even sports and news generates as much interest as weather forecasts. This makes it
important to understand the types of weather information the public is seeking, how
frequently they are seeking this information, and what weather information they are
exposed to. If we know this information, meteorologists can make the most informed
decision when publishing content for the public.
A study conducted by Lazo et al. (2009) showed people seek weather forecasts
from television stations 33.7 times per month, and 70% of people obtained forecasts from
11

television stations more than once per day. Demuth et al. (2011) showed 83.5% of
respondents surveyed in their study used at least three sources for weather information
while 43.6% used at least five sources. Internet as a source of weather information was
low in this study, around 27%; however, it should be noted, a similar study conducted by
Lazo and Chestnut (2002) showed much different results. There is a marked increase
(double) in the use of Internet sources within a decade. This is unique because it shows
the rapid change in weather forecast sources including the explosive growth in Internet as
a source in less than a decade.
Drobot et al. (2014) showed similar results: 91% of people surveyed reported
obtaining weather forecasts, and on average, people acquired forecasts from local
television stations 26 times per month. Local television was the primary source for
weather information. As important as frequency and source of weather forecasts, it is
important to know what the public does with the weather information they receive.
Previous literature by Demuth et al. (2011) evaluated the types of weather information
people deemed as important. Four variables were measured: temperature, wind speed
and direction, cloudiness, and humidity. Temperature and precipitation are the most
important forecast parameters to respondents. Temperatures have the most importance
because of the relevance in decision making on many days in most of the country as in
aiding in decision-making for leisurely activities and outfits to wear; whereas,
precipitation forecasts may not be as relevant (Demuth et al., 2011).
2.2.3

Social media platforms
Social media platforms are an extraordinarily important part of 18-24 year olds’

digital lives, in part because social media has become much more than a way to connect
12

about personal matters (American Press Institute, 2015). This demographic spends hours
each day on social media and obtains much of their information from social media.
Many new social media platforms have since been developed since Facebook, which has
allowed the younger demographic to gravitate away from Facebook. Regardless of the
slow gravitation away from Facebook, the majority (91%) of Millennials still use
Facebook (American Press Institute, 2015).
The 2015 American Press Institute study also showed 88% of Millennials use
Facebook for news information. More than half (57%) of the 88% who use Facebook,
cited receiving news from Facebook at least once per day. Just under half (44%) cited
receiving news information from Facebook at least several times per day. The data from
the American Press Institute suggested that Facebook may be increasing news awareness
and consumption in ways that even its users do not anticipate or intend. This is an
interesting suggestion from the authors, which needs to be assessed for weather
information to see if Facebook and other social media platforms are increasing weather
awareness.
Digital formats and social media provide unique opportunities for the public to
engage with meteorologists and receive weather information in diverse ways compared to
traditional media platforms. Another proceeding study conducted by the American Press
Institute showed there is high importance in allowing an audience to comment on
weather-related stories. Close to 40% of people surveyed reported commenting on
weather stories was very important to them (American Press Institute, 2016). This study
also showed the importance of visuals in a weather broadcast. Visuals (e.g., photos,
videos, charts, and graphs) are significantly important for weather forecasts (American
13

Press Institute, 2016). More than two-thirds (70%) of people surveyed reported the
importance of visuals for weather forecasts. A comprehensive understanding of what the
younger generation does on social media, what information they trust, and which social
media platforms they prefer are important for this study.
2.2.4

College vs. non-college
College vs. non-college is an important variable to analyze on the social side of

meteorology. While no weather-related literature has analyzed differences between
enrollment status, peer-reviewed literature in psychology, psychiatry, and substance use
have analyzed this variable. Carter et al. (2010) identified 18 studies that compared
college and non-college drinkers and completed the first qualitative review of drinking
behavior in college-age adults. Nearly-all of the studies they identified and analyzed
showed college students consumed higher quantities of alcohol. College students who
lived away from home, either on campus or in off-campus student apartments, had a
higher level of alcohol consumption. The study also showed college students engaged in
riskier consumption patterns and engaged in risky drinking behaviors (e.g., drinking and
driving). If college students are more likely to engage in risky behaviors as it relates to
alcohol, it is possible that college students are more likely to engage in risky behavior
when applied to natural hazards. This area is important for further exploration because
weather can be a public health issue.
2.3

Research design
The first part of this study attempted to gain an in-depth representation of how 18-

24 year olds go about obtaining weather information, their sources for weather
14

information and what forecast variables are of most importance. A list of topics based on
previous literature was created to cover during the interviews to address the areas of
focus for this study. The study’s semi-structured design emphasized on allowing
flexibility in the areas of interest in this study while allowing the responses from
participants to be compared.
2.3.1

Methodology
The selected methodology for this study was semi-structured interviews with the

age group limited to 18 to 24 year olds. The lower age limit (18) and upper age limit (24)
were based on age groups defined in the United States Census Bureau. The research
questions were: I) which source(s) is/are the most popular for the younger demographic,
II) is social media a popular source of weather information, III) which forecast variables
are of most importance, and IV) is there a difference in weather consumption amongst
participants in college versus those not enrolled in college. To answer these research
questions, semi-structured interviews were selected to gain an in-depth representation.
Semi-structured interviews with open-ended topics can stimulate rich, in-depth
information (Zhang et al., 2007); act to prevent the restriction of information; allow for
great flexibility to discover new information; and provide the ability to compare results.
Semi-structured interviews manage to blend a certain degree of structure with enough
room for interviewer flexibility to cover a predetermined list of topics whereas other
interview methods can cause great limitations in this field of research (Klockow 2011 and
Bernard, 1988). Klockow (2011) conducted semi-structured interviews to advance
discourse on tornado warning response by evaluating tornado and severe thunderstorm
experiences by those interviewed, as well as preparedness and awareness during the April
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27th, 2011 event as well as other severe events. As in Klockow (2011, p. 4) “highly
structured interviews were too limiting in this case, leaving little or no flexibility for the
discovery of new information….completely unstructured interviews would make
comparisons between individuals extremely difficult.”
The semi-structured interviews for this study were conducted face-to-face, which
allowed for the selected methodology to fulfill the goals of the study: obtaining rich
information on 18 to 24 year olds. The questions in this study were designed based on
previous literature but each question allowed for a response followed by a follow up
question dependent upon the participant’s response thanks to the interview format. The
selected format (semi-structured interviews) allowed for more in-depth exploration of the
selected weather questions with a degree of flexibility to build on the participants’
answers when required in which participants could elaborate on answers and go ‘offscript.’ The interview session was audio recorded followed by post-interview
transcription into a Word document. The responses were then inserted into Excel. The
organization in Excel allowed for a coding method to generate quantitative results from
the qualitative data. All statistical analyses were performed utilizing SPSS. For the twoby-two tables in SPSS, Fisher’s Exact Test was utilized to test for association. The twoby-two tables were for whether or not participants checked the weather forecast, and
college status and gender. The race variable had several categories; thus, the table was
greater than a two-by-two. For this variable (race), when checking for association
between race and checking the weather forecast, the Likelihood Ratio was utilized.
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2.3.2

Settings and Participants
The study took place in Mississippi, Oklahoma and Texas with two distinct

populations of participants. The first group of participants included those enrolled in
college who are 18-24 years of age. These participants were selected from Mississippi
State University, the University of North Texas, El Centro College, and Southeastern
Oklahoma State University through convenience sampling. At the University of North
Texas, El Centro College, and Southeastern Oklahoma State University, a professor from
each college gave consent to make a brief announcement at the beginning of class where
interested students could sign up to participate. Students outside of the classrooms were
also approached to recruit for the study. None of the participants had a major closely
related to meteorology. The interviews were conducted in the library on each campus to
replicate a uniform interview environment for all interviews. A snowball sampling
method was utilized with this group of participants to identify subjects not enrolled in
college; however, this attempt was not successful. Thus, participants not enrolled in
college who participated in the interviews were selected at random at several popular
venues in Texas.
The second group of participants was selected at several popular venues in Texas
that are known attractions for a younger demographic. These venues included large
malls, sports complexes, and shopping outlets. Many of the participants chosen at
random in these locations were enrolled in college, which added to the sample size of the
first research participant group. Once the participants were chosen at these areas,
interviews were set up at a local Starbucks coffee shop to mimic the semi-quiet
environment the campus libraries provided with the first group of participants.
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This study comprised of 31 participants enrolled in college and 13 participants not
enrolled in college. Seventeen participants were selected at Mississippi State University,
7 participants were selected at the University of North Texas, 4 participants were selected
at El Centro College and 3 students at Southeastern Oklahoma State University. These
locations provided the college enrolled sample. The participants not enrolled in college
were selected at the Stonebriar Centre (Frisco, Texas), the American Airlines Center
(Dallas, Texas), Starbucks (Starkville, Mississippi) and at a local football game
(Starkville High School, Starkville, Mississippi). At the Stonebriar Centre, 5 participants
were selected, 4 participants were selected at the American Airlines Center, 2 participants
were selected at Starbucks and 2 from a local football game.
2.3.3

Instrumentation
Instruments utilized in this study included a short demographic pre-survey, which

inquired the following: enrollment status, age, race, location and gender. The pre-survey
served as an efficient ice-breaker and was utilized to note any differences or trends with
certain demographics. The main questions followed the pre-survey with the objective of:
evaluating the main source for weather information, frequency in obtaining weather
forecasts and the types of weather information are they interested in. The average
interview time was 24 minutes. The research questions were: I) whether or not 18-24
year olds check weather forecasts, II) how frequently 18-24 year olds check weather
forecasts, III) why 18-24 year olds check weather forecasts, IV) which forecast variables
are of most importance and why, and V) their sources for weather information.
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2.4
2.4.1

Results
Frequency in obtaining weather forecasts
The first area of emphasis was the frequency in which 18 to 24 year olds obtain

weather forecast (see Fig. 2.1 and Fig. 2.2). Data collected during the interviews for this
area of emphasis was transcribed and five coding categories were established based on
responses along with quantitative analysis to validate the interview data. The coding
categories frequency of obtaining weather forecasts were: I) checked the weather forecast
several times each day, II) checked the forecast once daily, III) checked the weather
forecast once weekly, IV) checked the weather forecast once monthly, or V) never
checked the weather forecast. These coding categories were collapsed to perform
statistical analyses. In SPSS, I, II, III, and IV was assigned with a ‘1’ for checked
weather forecast and V was assigned a ‘0’ for did not check weather forecast.
The majority of participants stated they checked the weather once per day
(43.2%) or several times per day (29.5%), followed by once weekly (13.6%). Nearly all
(88.6%) participants interviewed stated they checked weather forecasts at some point
through the month. A common theme was observed in the interviews transcripts for
participants enrolled in college. Several cited checking the weather forecast before they
left their dorm or apartment for class. One participant stated: “When going to school, I
will always check the weather in the mornings so that I can plan my day.” Another
college participant said: “(I) always check the forecast when I wake-up so I know what to
wear for the day.” Several college participants who cited checking the forecast more than
once per day said: “I check the weather report several times throughout the day to make
sure it is not raining when I have to go outside,” “(I check) about 3-4 times every day
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because I need to know if it is going to rain,” “The weather is important to me so I check
at least 6 times per day to make sure it’s not going to storm or snow in the winter.”
Similar statements were made by non-college participants. A non-college participant
stated “I always check the weather forecast and current news in morning when I am
trying to get up for the day. Before I got to go to work. I used to use the Weather
Channel app on my phone (iPhone) but I just got an Echo Dot so I get my weather from
the Dot now.” When asked what an Echo Dot was and how the participant went about
obtaining the forecast from the Echo Dot, the participant stated “the Dot is a technology
you can talk to and Alexa tells you the forecast when you ask her for it. You just say
‘Alexa tell me the weather for the day’ and she tells you how hot it is going to be and
when it will rain. I think she is pretty accurate.”
Around 12% (11.4%) of participants stated they did not check the weather
forecast. Their reason for not checking weather forecasts was explored further. All
participants that stated they did not check the weather, either are notified by their parents
about incoming severe weather events or only check the weather if they have vacation
plans. One college participant from the Southeast stated: “I do not check the weather.
My Dad likes the weather and he will text me if bad weather is coming. He will let me
know if a hurricane or something significant is coming.” Parents informing non-college
and college participants about incoming significant weather events was a common theme
detected in the interview transcripts. One-fifth (20.45%) of participants stated parents
inform them of weather events. Another college student stated: “I never check the
forecast. If my Mom calls me, then I will look outside to see the weather. My pet rat
also notifies me if severe weather is coming. My pet rat is weird; they will get inside a
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ball and not come out. If they do this, then I will ask my mom or look outside for the
weather.” A participant not enrolled in college stated: “Mi Tia (my aunt) is always
watching tv so she texts me when tornadoes are coming or something big like that. I just
do not really have time to keep up with that stuff because of work.”
Weather forecasts aiding in decision-making for what to wear for the day was
frequently mentioned during the interviews. One college participant stated: “I like being
in a position where I can figure out what is best to wear. That is why I check the
(weather) app.” Another college student stated: “I need to know what to be prepared for
and how I need to dress. Like if I want to go to Six Flags, I need to know if it will be hot
or rainy so I know to wear shorts or whatever.” A participant not enrolled in college
stated: “…checking the forecasting is crucial for me because I work outdoors sometimes.
I need to know how to dress. Do not really want to be cold or hot outside or get wet
when I do not have to.” While a few participants stated their parents gave them certain
weather information, one participant made an interesting statement; this college
participant informed family of adverse weather. The participant stated: “My family
members need to be safe so I use the weather to keep up to date to warn them if there is
extreme weather coming.” A non-college participant stated: “I check (the weather
forecast) when I have big plans…not really daily.” Another participant not enrolled in
college stated: “I look at the 7-day and what’s happening about two times in the morning.
Look at it during the night too. Weather changes a lot here (Texas) so I look more
sometimes.” This was echoed by another participant not enrolled in college: “I look at
the temperature weather twice a day.” When asked to clarify at what points in the day the
non-college participant checked the forecast, the participant said: “I look in the morning
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and night.” No statistical significance (α < 0.05) was detected amongst checking the
weather forecast {X2 (1, n = 44) = .05, p = .58} for college status as well as gender and
race. Though not significant, females and minorities checked the forecast more
frequently than males and whites.
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Weather forecast sources
The transformation during the 21st century is now the age of information and

technology. There has been a tremendous change in the way people obtain and
disseminate information during the 21st century, which is now dubbed the age of
information and technology. The focal point of this transformation are mobile
applications that have made it easy for people to share and obtain information via the tap
of a thumb. The weather community has not been slow to catch on to the transition; there
are a wide range of mobile applications for weather forecasts for tablets, iPhones and
Androids. The second area of emphasis analyzed the sources of weather forecasts for 18
to 24 year olds (see Fig. 2.3 and 2.4) and analysis of the data indicated that a majority of
participants get their weather information via applications.
The built-in iPhone weather application was the most cited source for weather
forecasts for both college students and non-college students. The built-in iPhone weather
application was cited by 75% of the participants who use this app for their weather
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information. A theme detected during the interviews is the built-in iPhone weather
application not being accurate at times. One participant stated: “I check the weather
every morning before I get my day started. I use Google on my iPhone for the forecast. I
type in ‘what is the weather forecast today for Starkville’ because the iPhone application
is not accurate. It will say it is hot outside and I go out and it is freezing.” Another
participant stated: “I check the forecast like two times each day. I will check it more
frequently now that it is getting colder outside. I usually check in more during the winter.
I use the iPhone weather application to check the forecast, but it is not very accurate
sometimes. I still use it but it will say it’s not raining and I walk outside and it is
raining.” When asked to follow-up on the inaccuracy statement for the iPhone
application, all participants cited continuing to use the application due to convenience.
The convenience of the application outweighed the inaccuracy. Of interest was a
comment from a college student when discussing Twitter for weather information. The
college student stated: “I have saw weather stuff on Twitter. Like hurricane stuff. So if I
hear a hurricane is going to Florida, I go to NOAA to see what they say.” The author
followed up on the comment asking if the participant followed NOAA on Twitter and the
participant stated: “No, it’s not cool to follow them. I just go to the page.” Another
unique observation was from an interview with a college student who utilizes her pet rat
to help her make weather-related decisions. She does so by observing her pet rat’s
actions. When the rat acts erratic, she looks into the weather to see if severe storms are
approaching her dorm.
The Weather Channel application was popular for those enrolled in college.
Around one-third (32.3%) of participants enrolled in college use the Weather Channel
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application for weather information. Social media (Twitter, Facebook, and Snapchat)
scored well with college students. One college student who cited using Facebook for
weather information stated: “Facebook is my go-to for forecasts. (Facebook) is my
favorite app. I see a lot of hurricane stuff on Facebook so I like to share it with my
friends.” Another college student said: “I use the iPhone app and the Weather Channel
app for radar and precipitation. I like to use Twitter for weather if it is extreme weather.”
Snapchat has recently teamed up with the Weather Channel to implement current
temperatures and three day and hourly forecasts for select cities. One participant enrolled
in college stated: “I check the forecast once per week. I usually look outside to see if it is
raining of sunny. This is how I know what to wear. I also look on Snapchat for the
temperature.” No non-college students reported utilizing social media for weather
forecasts. Only two weather applications were personally downloaded by the
participants: I) the Weather Channel application, and II) the Weather Bug application.
None of the participants had a local television station’s weather application downloaded.
For decades, local television news was the main medium for disseminating
weather and news information. The dependency on the traditional television news
medium is decreasing, especially amongst the younger demographic. Regardless of this
decrease in popularity, a few participants identified local television news as their source
for weather forecasts. Participants had different reasons why they chose television as
their preferred source of weather forecasts. It is possible the availability and reliability of
television may have played a role. One college student stated: “I think the news is the
most reliable for weather. I have been using the news for weather for a while to know
what the weather holds for the day.” Another college student stated: “I prefer television
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for my weather because it’s right. I do have a weather app though.” This theme of
accuracy continued: “I look at the iPhone app and Weather Channel app but I don’t rely
heavily on them because they’re not reliable. I stick to my TV.”
A couple participants cited using the Android built-in weather application. A
participant stated: “I prefer the weather forecast that is on my phone. I have an Android.
I just scroll up and the forecast appears. I think it’s powered by Google or Google
weather but I like it.” Another participant stated: “The Android weather application is
what I use to see if it’s going to rain or not. It’s the weather app I use the most. I will use
Twitter if severe weather is coming, though.” This participant utilizing the Android
Weather Application for daily forecasts but using Twitter during high-impact weather
events is an interesting observation. This study did evaluate if Android Weather
Application users are more likely to use a secondary source for weather information
compared to iPhone Weather Application users, but future studies could explore this
possibility further.
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Weather forecast interests
With the emergence of new technologies and a great understanding of the

atmosphere, several weather variables can be relayed on dozens of weather graphics.
This can be good for an audience, but it may also cause confusion or be an information
overload. Previous studies showed there are certain variables that have the most interest.
The public has a strong interest in temperature and precipitation when looking at
forecasts, which helps aid in daily decision making (Lazo et al., 2009). The third area of
emphasis in this current study analyzed the weather interests of 18 to 24 year olds (see
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Fig. 2.5). The data collected during the interviews was transcribed and six sub-themes
were established. The sub-themes were: I) precipitation, II) precipitation & temperature,
III) temperature, IV) weekly forecast, V) severe events, and VI) none. More than twothirds (72.5%) of participants were interested in precipitation, precipitation &
temperature, or temperature. Both weekly forecasts (11.4%) and severe events (11.4%)
were cited several times. Severe events were mentioned primarily by participants not
enrolled in college.
One non-college participant stated: “...temperature is more important to me
because like I need to know if I need a jacket or if I can wear shorts. Texas weather is
crazy so it can be cold one second and so hot the next.” A college participant stated
“rain” is the most important forecast variable because “I don’t want to get wet walking to
class so if it’s raining I will get my little (sorority sister) to drive me.” Another college
participant stated: “Rain and temp are what I like in a forecast.” The participant was
asked why these two variables were of importance and the participant followed up:
“Well, these two things help me decide what to wear.” The majority of the responses
from college and non-college participants were similar. The common theme showed
temperature and precipitation were the most important forecast parameters to participants
because it allows them to make informative decisions on what to wear, how long they can
stay outside based on their preferred sensible temperature, and whether or not they need
to get a ride to class instead of walking to class in the elements.
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Discussion and conclusion
Results from this study showed participants are heavily dependent upon mobile

devices to obtain weather forecasts via applications. Participants cited the heavy
dependency upon built-in phone weather applications. Three-quarters (75%) of
participants cited using the built-in iPhone weather application as their go-to source of
weather information. Around one-third (32.3%) of college participants utilized the
Weather Channel application on their mobile device. Just under 10% (7.7%) of noncollege participants used the Weather Channel application. The results of this study are
less than a Harris Poll survey (2017), which showed 30% of 18 to 30 year olds received
their forecasts from local television news. Local television was only cited six times
(13.6%) as a weather source for daily weather information in this study. A study
conducted in 2009, without an emphasis on a younger demographic, showed 70% of
respondents received weather forecasts from television at least once per day (Lazo et al.
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2009). The results of this current study show the decreasing dependency on local
television news for the younger demographic. Social media was not a popular source for
weather information in this study. Participants stated they had seen weather information
at times on social media, but the majority of participants did not actively follow accounts
for weather information. A Pew Research (2017) poll showed 67% of Americans stated
they get some news information from social media, so this study shows social media is
not as important to the participants who were interviewed.
Participants cited temperature (23.00%) and precipitation (22.45%) as the most
important variables in a forecast. With these two forecast variables combined as the most
important at 27%. This is consistent with previous literature that showed 25% of
participants cited ‘chance of precipitation’ and 22% of participants cited ‘high’
temperature as being “extremely important” to them (Lazo et al., 2009). A common
theme cited by participants was temperature and precipitation being the most important
forecast variables because it helps them determine what to wear and whether or not to
walk to class instead of drive. These results are similar to previous literature, which
showed the public had an interest in temperature and precipitation to aid in daily
decision-making (Demuth et al., 2011). Despite only two weather variables being of
upmost importance, the majority of participants cited looking at weather information at
least once per day. This shows most participants found it beneficial to look at weather
forecasts on a daily basis to put them in a better position to plan for their daily life.
While college enrollment status was an important variable in this study, no significance
was detected between participants enrolled in college and participants not enrolled in
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college. Future studies could evaluate whether or not college enrollment status impacts
decision-making when faced with a severe weather scenario.
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CHAPTER III
HAVE YOU SEEN IT BEFORE? ASSESSING WEATHER GRAPHIC FAMILIARITY
AND UNDERSTANDING OF 18-24 YEAR OLDS
3.1

Introduction
Graphical weather information is vital for assisting in communicating risks and

hazards to the public. This visualization of weather information can be a very useful tool
if properly utilized and if the audience is knowledgeable on the graphical information that
is presented. A shift from 2-D to 3-D weather graphics and numerous new
technologies/products have made the visual aspect of a forecast more important than
ever, but literature suggests there may be a misunderstanding of certain weather products
(Broad et al., 2007). The second part of this study analyzed the perception and
understanding of four commonly utilized weather products for 18 to 24 year olds and
evaluated their sources for the weather graphics. The four weather products are a: I)
tornado watch, II) radar product, III) velocity product, and IV) a thunderstorm outlook
map from the Storm Prediction Center. The research questions for the second part of this
study were:

RQ1: Are 18-24 year olds familiar with commonly used weather graphics

RQ2: Do 18-24 year olds have an understanding of commonly used weather graphics
33

RQ3: Does color influence perception

RQ4: Can 18-24 year olds identify hazards on weather products
3.2

Literature Review
Meteorologists frequently utilize various maps and graphics to communicate

weather information. This means colors on the graphics play a vital role in conveying
visual information to the public. The maps and graphics are comprised of the rainbow
color palette in the meteorology field. Over the last century, large quantities of work
have investigated the human perception and influence of different visual variables or
factors (e.g., color) on the best way to convey visual information (Stauffer et al., 2015)
with less of an emphasis on communication weather information. A study by ShermanMorris (2005) evaluated participants’ perspective of hurricane satellite imagery. When
comparing visible imagery to enhanced imagery with color, the satellite imagery led
some participants to perceive an increased threat with the enhanced imagery that included
color regardless of the intensity of the tropical cyclone (Sherman-Morris, 2005). When
color is utilized properly, colors serve as a powerful tool to convey certain messages and
risks. This makes it important to understand color perception to effectively create and
improve visuals (Ware, 2004). Effective colors have to fulfill a variety of requirements
(Stauffer et al., 2015). While there are no formal rules or strict guidelines on color use
throughout the meteorology field for tornado watches, the lack of color consistency may
diminish the effectiveness of the watches. More research is needed to investigate the
usage of certain colors and how they lead to the best understanding of a weather map
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(Bryant et al., 2014). Previous research shows when people rated the level of risk
associated with a series of colors, they sometimes switched blue and green or yellow and
orange (Mayhorn et al., 2004). This can lead to confusion, which may minimize the
technological and meteorological advances of the past two-decades. Technological
advances have also led to better radar visualizations and more radar products to help
identify certain hazards within a storm.
Weather radar is a useful tool for meteorologists and the general public. Radar
can be accessed readily on smartphones & tablets, computers and on local television
news. The radar data accessed can be utilized to aid in daily decision-making ranging
from what to wear for the day to when to partake in an outdoor activity. This
effectiveness of this tool diminishes if the information displayed is not well understood.
With the shift away from local television news to other sources of information, what is
displayed on radar my not be known to the people looking at the radar data. Radar data
explanation can take a long time for a meteorologist to address to the audience and many
times non-verbal gestures are needed to help the audience fully understand what is being
displayed and the associated hazards. Broadcast meteorologists dedicate a significant
portion of on-air time to explain what is shown on radar (Sherman-Morris and Lea, 2016)
and have the ability to use verbal explanations with non-verbal explanations to help
explain to their audience what is shown on radar (Drost et al., 2015). Without a
meteorologist explaining what is shown on radar, radar data obtained through a source
other than local television may not allow the viewer to understand which areas may be
impacted by a storm or the certain parts of a storm that are the most dangerous if that
viewer is not knowledgeable with radar. Another popular product typically shown with
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reflectivity radar products is velocity radar products. These products are most popular on
the Weather Channel and local television news but are also making their way to social
media, and radar apps (e.g., Radar Scope) include velocity products. It is not well
understood if the public understand velocity products without an explanation. Typically,
when shown a velocity product on television, the meteorologists will explain the rotation
shown by utilizing certain hand gestures. The rotation of a storm interpreted from
velocity radar products can be explained utilizing hand motions to indicate the possibility
of a tornado and communicate to the audience where the tornado is most likely
(Sherman-Morris and Lea, 2016). This detailed explanation helps people with decisionmaking processes on whether or not they should shelter as well as how much time they
have until they’re impacted by the storm.
All the entities of the National Oceanic and Atmospheric Association focus on
releasing graphics to communicate risks to the public. The National Hurricane Center
(NHC) introduced the digital tropical cyclone track in the 90s to help provide “a ready,
unambiguous description of what is going on” (AMS, 1996) but their forecasts have been
confused by the public. Several cases since this implementation in the 90s showed the
NHC’s graphics potentially were misunderstood (Broad et al., 2007). Whether the
graphics were actually misunderstood, the public possibly had a different perception, or
the graphics intended message was presented in the wrong manner via the dissemination
source, the goal of protecting lives can be diminished. O’Hare and Stenhouse (2009)
suggested the effectiveness of graphical displays in weather information is very
understudied. Social science literature has recently contributed to improving weather
products produced by NOAA. NOAA increased their amount of attention payed to social
36

science literature following findings by the NOAA science advisory board in 2003 and
2009 (Sherman et al., 2018). This led to the NWS incorporating social science research
and methods to better communicate risk. Sherman et al. (2018) surveyed Warning
Coordination Meteorologists (WCMs) at the NWS to measure their perception of the
implementation of social science methods and their viewed level of importance. The
responses showed WCMs viewed the social science attention from NOAA as favorable.
In fact, close to half (44%) of WCMs had contacted a social scientist to help them answer
a question in the past. WCMs rated social science research themes that had an emphasis
on communicating a message effectively as well as why people do not take-action during
a warning as the most important themes. WCMs reported they are not as confident in
how the public uses their weather information compared to emergency managers and
media. In fact, WCMs rated their current knowledge of two important social science
topics around the midpoint of the scale Sherman et al. (2018) used. Those two topics are:
I) what causes someone to not take precautions in a warning and II) what information
decision makers find most effective at conveying a warning. This part of the study may
help to improve weather graphics produced by local television and NOAA
meteorologists.
3.3

Research Design
The second study attempted to gain an in-depth understanding of how well 18 to

24 year olds understand commonly used weather products, their familiarity with the
products and where they have seen the weather products. The research questions are
detailed in the methodology section of this study.
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3.3.1

Methodology
The selected methodology for the second chapter of this study was semi-

structured interviews and the age group of 18 to 24 year olds. The sample was collected
along with the first part, see Chapter II for more details. Color images and semistructured questions were utilized during the interviews to evaluate the weather literacy
of the participants. The images were of commonly used graphics disseminated by
meteorologists. The participants were able to view these images and write notes on them,
or depict certain features or hazards based on their knowledge. The research areas were:
I) familiarity and sources of commonly disseminated weather graphics for the younger
demographic, II) understanding of the weather graphics, III) the ability to identify
hazards on graphics, and IV) perception of color on the graphics.
The interviews of participants enrolled in college were conducted in the library on
each campus (Mississippi State University, Texas State University, and the University of
North Texas). Candidates not-enrolled in college who participated in the interviews were
selected at several popular venues in Texas. The average interview time was 24 minutes.
This time includes questions from both part I and II of this dissertation. The interview
session was audio recorded followed by post-interview transcription in a Word document,
analyzed the information based on previous literature, followed by inductive analysis by
reviewing the full text of responses to each question—making notes then examining the
responses for emerging themes in Excel. A coding method for the graphics was applied
to generate quantitative results from the qualitative data. The coding method was for
whether or not participants were familiar with the graphics and whether or not they
understood the graphics (see Results for more information). Statistical analyses were
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performed utilizing SPSS. Fisher’s Exact Test was utilized for two-by-two tables
(college status and gender) and the Likelihood Ratio was utilized for tables larger than
two-by-two (race).
3.3.2

Settings and Participants
The second part of this study was conducted in Mississippi and Texas. The

samples were the same as the first part of this study and were collected at the same time.
Refer to Chapter II for more details on the settings, participants and sampling techniques
utilized. The breakdown of locations and number of participants from each location is
provided in Chapter II.
3.3.3

Instrumentation
Instruments utilized in this research study included four commonly disseminated

weather graphics. Participants were provided with a brief statement on what graphic they
were looking at, but no further detail on what the image depicted was provided to avoid
biasing the participants’ response. The participants were able to view these images and
write notes on them, or depict certain features or hazards based on their knowledge. The
first image is a tornado watch (see Fig. 3.1) in two different colors (red and yellow). The
participants were asked to define a tornado watch, where they have seen tornado watches,
and their opinion on the red and yellow tornado watches. The second image is a
thunderstorm outlook map (see Fig. 3.2) from the Storm Prediction Center (SPC) in
which the participants were asked what they know about the image, where they have seen
the image, and which areas on the map had the greatest chance to see widespread impacts
from severe weather. The third image is a reflectivity radar product (see Fig. 3.3) in
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which the participants were asked what they know about the image, where they have seen
the image, and which labeled area (A, B, and/or C) is experiencing the most dangerous
weather. The fourth image is a velocity radar product (see Fig. 3.4) in which the
participants were asked what they know about the image, where they have seen the
image, and which area on the image was likely seeing a tornado. For all of the provided
images, participants were told what product they were looking at without further
clarification or description provided to avoid influencing the responses of the
participants.

Figure 3.1

Tornado watch
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Figure 3.2

Thunderstorm outlook map
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Figure 3.3

Radar product

Figure 3.4

Velocity product
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3.4
3.4.1

Results
Tornado watch and thunderstorm outlook map familiarity
The first weather graphics examined were tornado watches and a thunderstorm

outlook map, which are two products both issued by the SPC. Tornado watches and
thunderstorm outlook maps are commonly disseminated across all platforms by
meteorologists. The objective of evaluating tornado watches with participants was: I) to
see if they were familiar with a tornado watch, II) to determine their source for a tornado
watch, III) to determine their understanding of a tornado watch, and IV) to evaluate their
perception of a tornado watch based on the tornado watch color. The objective of
evaluating a thunderstorm outlook map was to see if participants: I) were familiar with a
thunderstorm outlook map, II) their sources for viewing a thunderstorm outlook map, and
III) their understanding of a thunderstorm outlook map.
Participants were presented with a diagram that showed a red and yellow tornado
watch. Several questions were advanced to them to determine how informed they were
when it came to interpret the graphical data. All participants not enrolled in college cited
seeing a tornado watch (although no statistical relationship existed). Nearly one-fifth of
participants (16.10%) enrolled in college cited never seeing a tornado watch. The data
was examined further to determine if geography played a role in participants citing not
being familiar with a tornado watch. All participants not familiar with a tornado watch,
except one (from the Northeast), were from the Southeast. This showed geography did
play a role. This is unexpected since parts of the Southeast are frequently placed under a
tornado watch. Thunderstorm outlook maps from the SPC are commonly used on local
and national television. Around half (54.80%) of participants enrolled in college cited
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not being familiar with a thunderstorm outlook map. Three-quarters (76.90%) of
participants not enrolled in college were familiar with a thunderstorm outlook map. The
responses for familiarity of tornado watches and thunderstorm outlook maps were
categorized into: 1) familiar with the graphics or 0) not familiar with the products. No
statistical significance (α < 0.05) was detected amongst familiarity of tornado watches
{X2 (1, n = 44) = 2.40, p = .30} and thunderstorm outlook maps {X2 (1, n = 44) = 3.73, p
= .09} for college status as well as gender and race.

Tornado Watch Familiarity
120.00%
100.00%
80.00%
60.00%
40.00%
20.00%
0.00%
College Seen (N=26) College Not Seen
(N=5)

Figure 3.5

Tornado watch familiarity
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Thunderstorm Outlook Map Familiarity
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20.00%
10.00%
0.00%
College Seen (N=14) College Not Seen
(N=17)

Figure 3.6
3.4.2

Non College Seen
(N=10)
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Seen (N=3)

Thunderstorm outlook map familiarity

Tornado watch and thunderstorm outlook map sources
The sources of tornado watches and thunderstorm outlook maps were analyzed

(see Fig. 3.7 and Fig. 3.8). Local television was cited most frequently as a source for
tornado watches, followed by the Weather Channel and social media. Google and
Snapchat were the least cited source for tornado watches. The overwhelming cited
source was local television for thunderstorm outlook maps. This data is eye-opening
because it shows that local television is still a vital source in providing information
during hazardous weather events. Nearly all (90%) participants in college cited local
television as a source. Three-quarters (76.9%) of participants not enrolled in college
cited local television as the source. Around 13% (12.5%) of the participants cited
Facebook as the source for thunderstorm outlook maps. Close to one-third (30.8%) of
participants not enrolled in college cited local and national television as their source for
weather forecasts, while 12.9% of college students cited local and national television as
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their source for weather forecasts, which could explain the significance between college
status and thunderstorm outlook maps.
Social media has quickly become one of the most used platforms where people
can obtain data quickly and free. This platform is very popular amongst young people;
thus, it came as no surprise that a few participants cited seeing tornado watches on social
media (Twitter and Facebook). A college student stated “This is on Facebook” when first
presented with the tornado watch. Another college student stated: “I have seen tornado
watches on Facebook as well as the Weather Channel.” This sentiment was echoed by
participants. A non-college participant stated: “I have seen tornado watches on the
Weather Channel and I see them on Twitter a lot.” While social media was cited as a
source for tornado watches, local television emerged as the most popular source. Local
television being cited the most as a source for tornado watches is surprising since this
demographic tends to get weather information from non-traditional sources. Most
participants stated: “I have seen this on television” and “I have seen this on the news.”
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Tornado Watch Sources
Google

2.60%

Twitter

17.90%

Snapchat
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Facebook
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The Weather Channel Application
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Figure 3.7
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Figure 3.8
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3.4.3

Tornado watch and thunderstorm outlook map understanding
Tornado watch and thunderstorm outlook map (see Fig. 3.9 and Fig. 3.10)

understanding was evaluated for the participants. Participants were asked to define a
tornado watch in their own words. If the participant had a statement similar to:
conditions are favorable for tornadoes in and near the watch area during the duration of
the watch (per the National Weather Service definition), the participant was graded as
having a general tornado watch understanding. The responses were categorized into: 1)
has an understanding 0) does not have an understanding.
One participant enrolled in college stated: “I have seen a tornado watch before,
but I have no idea what it means.” This was a common response with participants who
struggled to properly define a tornado watch. Another participant in college stated: “A
tornado watch is more serious than a warning.” A common theme was the
misunderstanding of a tornado watch in which participants believed a tornado watch
means the tornado was further away spatially. One response from a participant not
enrolled in college is: “I know a tornado watch means it is further away. A warning
means it is coming.” Another participant stated: “The tornado watch means the tornado
is not in your area.” Fewer than half (38.50%) of participants identified a tornado watch
correctly. One non-college participant stated a tornado watch is “when the weather is
capable of producing a tornado.” All participants with the correct understanding of a
tornado watch cited local television or the Weather Channel as their source for viewing a
tornado watch. One non-college participant with a correct understanding of a tornado
watch stated, “a tornado watch alerts a geographic area about the potential formation of a
tornado. This means the area should be on alert for a warning, and that a tornado can
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happen at any time, with similar risk across any watch area.” No statistical significance
was detected amongst understanding of tornado watches between college status, gender
and race.
The understanding of thunderstorm outlook maps was evaluated by asking
participants to identify areas on the map that had the greatest chance to see the highest
impact weather and most frequent severe weather events. If the participants chose the
pink and red area on the map, and the participant identified the potential of hazardous
weather in other categorial risk areas, the response was graded as correct and having an
understanding. The responses were categorized into: 1) has an understanding 0) does not
have an understanding. Nearly all non-college participants (84.60%) and college
participants (80.6%) did not have an understanding of a thunderstorm outlook map. A
few participants confused the thunderstorm outlook map with radar and a hurricane. One
participant stated: “the pink area looks bad on radar, there must be hail and tornadoes
there. Gosh, it is big.” Another participant stated, “the middle area (pink) must be calm
because that is the eye of the storm. The red area around the pink is where all of the
worst weather would happen.” “This is a big hurricane” said one participant. No
statistical significance (α < 0.05) was detected amongst understanding of tornado watches
{X2 (1, n = 44) = 1.75, p = .29} and thunderstorm outlook maps {X2 (1, n = 44) = .37, p =
.72} for college status as well as gender and race.
The Fisher’s Exact Test was utilized to see if there was an association between
television as a source for weather information and the understanding of a tornado watch
and a thunderstorm outlook map. Significance (α < 0.05) was detected for the
understanding of a tornado watch {X2 (1, n = 44) = 11.15, p = .002}and the
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understanding of a thunderstorm outlook map {X2 (1, n = 44) = 7.02, p = .02}. The
understanding of a tornado watch and thunderstorm outlook map is dependent on
television as a source with a large effect size (tornado watch = 0.50, thunderstorm
outlook map = 0.40).

Tornado Watch Understanding
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Figure 3.9
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Tornado watch colors
There is no uniform color for tornado watches in the meteorology industry.

Products from the SPC can range from blue to red when disseminated via local television
or on social media. Risk perception dependent upon color was evaluated. The
participants were shown a red tornado watch and a yellow tornado watch. The tornado
watch shown is the same watch but differs in color (see Fig. 3.1). The participants were
asked their opinion on each watch; and what their thoughts and perception was on the red
and yellow watch. The responses were categorized into: I) the red watch has more
associated danger, II) the yellow watch has more associated danger, or III) the watches
have the same associated danger. The most common response amongst the participants
was that the red tornado watch had more risk associated with it. Two-thirds (81.81%) of
the participants stated the red watch had more danger associated with it.
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One participant enrolled in college stated: “The red watch is worse. There is
more of a risk with a red watch.” Another participant not enrolled in college stated: “The
red watch is more specific and more dangerous than a yellow watch.” Another noncollege participant stated, “the red watch is more severe” and when asked to follow up on
this, the participant stated: “red is a more serious color so that is why the red watch is
more severe.” This sentiment was echoed by the majority of participants. One
participant not enrolled in college stated: “I believe color scheme conflict and this
confuses me. The red leads me to believe there is a higher risk than the yellow, but that
is not the case in a watch situation.”
The responses are interesting because there is no uniform color for watches and
warnings in the weather community. The National Weather Service uses yellow for
tornado watches and pink for severe thunderstorm watches on their maps. However,
television stations frequently use different colors for watches. This may lead to
confusion and unintentionally lead one to a false sense of safety based on the color of the
watch, which became apparent during the interviews.
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90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Red (College)

Figure 3.11
3.4.5

Yellow
(College)

The Same
(College)

Red (Non
College)

Yellow (Non The Same
College) (Non College)

Tornado watch color perception

Radar and velocity products familiarity
The second and third weather products tested were radar (see Fig. 3.3) and

velocity products (see Fig. 3.4). Radar products are commonly disseminated on all
platforms and most weather applications have built-in radar capabilities, thus, this is an
important area to explore. Velocity products have become more popular in television,
especially during severe weather episodes, to assist in showing rotation or damaging
winds. Velocity products have also started making an appearance during landfalling
tropical storm and hurricanes. Local television stations and the Weather Channel utilize
the velocity product to show the wind-field associated with the tropical cyclone and the
eye-wall. The participants were asked: I) whether they were familiar with these products,
II) the sources for these products, and III) their understanding of the products. Whether
or not the participants had seen radar and velocity products was categorized into: I) yeshave seen the product, or II) no-have not seen the product (see Fig. 3.12 and Fig. 3.13).
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In SPSS, I was assigned with a ‘1’ and II was assigned a ‘0’. The majority (84.60%) of
participants not enrolled in college cited seeing this radar product before and 83.90% of
college participants cited seeing the radar product before.
Velocity products are commonly used in the Southcentral part of the United States
during severe weather events. While the product is very useful for meteorologists, the
product may be confusing for the viewer who does not know what they’re looking at
(even when explained on television). The participants were shown a velocity product to
determine if they had seen the product before. The most common theme amongst the
participants is the unfamiliarity with velocity products. A participant enrolled in college
stated: “I have never seen this but it looks scary. It looks like death to me……because
the colors are coming together in a swirl.” Another participant stated: “This is
unfamiliar; not sure what it is. I believe it is showing humidity or moisture,
though…..because of the green colors.” The confusion unfamiliar sentiment and
confusion continued. A college participant said: “I don’t know what the heck this is. It is
probably outside of the country.” Only two participants claimed to possibly have seen
this product before. One college participant stated: “I believe I have seen this on the
news before. I am not sure though. I do not know what it is but I think I have seen it.”
Another participant, not enrolled in college, stated: “I saw something like this on tv
before. It’s something dealing with weather but it’s confusing. I don’t really know what
it is.” Less than 10% (6.80%) claimed to have seen the velocity product but had no
understanding of what the image was showing. The 6.80% cited local television as the
source. No statistical significance (α < 0.05) was detected amongst familiarity of
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reflectivity{X2 (1, n = 44) = .004, p = .66} and velocity {X2 (1, n = 44) = 2.13, p = .20}
products for college status as well as gender and race.
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Figure 3.12
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3.4.5.2

Radar product and velocity products sources
The participants were asked their sources of radar and velocity products (see Fig.

3.14). Local television was cited thirty times, the Weather Channel was cited seven
times, and Social Media (Facebook, Snapchat, and Twitter) was cited five times for radar
products. This data, paired with the sources for tornado watches, shows local television
is still a vital source in providing information during hazardous weather events. For the
velocity product, one college participant cited possibly seeing velocity product on local
television. Another participant, not enrolled in college, cited seeing a velocity product.
The participant stated: “This was on the news I think. When they talked about the
weather.”

Radar (Reflectivity) Sources
The Weather Channel Website
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Figure 3.14

Radar sources
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3.4.6

Radar product and velocity products understanding
The understanding of radar products and velocity products were analyzed. For

the radar product (base reflectivity), features associated with the presented supercell were
analyzed. The radar product showed a supercell labeled with A, B, and C (see Fig. 3.3).
The participants were asked which area had the immediate tornado threat. The majority
(81.8%) of participants identified ‘B’ as the area most at risk to see hazardous weather.
One participant enrolled in college stated: “I saw something similar to this on television.
Area ‘B’ has the greatest risk at this time because there is purple around it. ‘A’ does have
a circulation pattern and ‘C’ just appears to be passing over.” The colors leading
participants to ‘B’ was a common theme, in which many participants who got the radar
feature wrong, did so because of colors. The colors likely led to confusion. Another
participant not enrolled in college stated: “’A’ is the bad area. It is like where all the
colors are coming together. It looks like a spiral, so it must be a tornado or hurricane.
This is the danger area.” Three participants referred to ‘B’ as the eye of the storm;
confusing the image as a hurricane. One of the non-college participants stated “this looks
like a hurricane. ‘B’ seems to be the eye of the storm so it is most intense, look at all
those colors.” One participant stated: “This is on the Weather Channel App. ‘B’ is
definitely the worst part of the storm because this is the eye of the storm.”
If the participant said ‘A’, the participant was graded as having a correct response.
This data was coded 1) correct or 0) incorrect; followed by statistical analyses in SPSS.
No significance was detected when evaluating college status, gender and race. One
college participant properly identified the hazard associated with the radar product while
four non-college participants were able to properly identify the greatest hazard with the
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storm. Overall, 81.8% of participants identified ‘B’ as the area with the greatest threat.
Interesting observations were detected in the transcribed interviews. Over one-third
(34.1%) of participants cited the pink/purple colors near ‘B’ as the reason this area had
the greatest threat. One participant stated: “’B’ is the dangerous part. I see all those dark
colors coming together so it looks really bad. I would think this area is seeing tornadoes
and raining and lighting.” Another participant stated: “The pink colors are coming
together around ‘B’ so this area must be the area where the conditions are worst.” Onefifth (20.5%) of participants believed the image was a hurricane. One participant stated:
“This hurricane looks really bad. The purple area near ‘B’ must be the eye of the storm.
I would be afraid of this if I saw it.” Another participant said, “this looks like a
hurricane….’B’ looks like the eye since it is in the middle so it is where all the bad stuff
happens.” In total, four participants mentioned an “eye” and five participants mentioned
a hurricane when analyzing the image. Around 10% (9.1%) of participants mentioned a
“swirl” pattern on the radar product while one participant mentioned the width of the
storm. The participant that mentioned the width of the storm selected area ‘C’ as the area
witnessing the worst weather. The participant stated: “the storm is widest around ‘C’ so I
would think the worst of everything is around ‘C’.” All participants who cited an
understanding of this product, and identified the greatest hazard with the storm, cited
local television as their source for viewing the radar product.
The understanding of velocity products was analyzed for participants. The
velocity product shown is commonly used on local television and the Weather Channel.
The participants were provided with an explanation of the product and asked to identify
the possible tornado. If the participants identified the velocity couplet, the subject was
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graded as a correct response. Only one participant correctly identified the velocity
couplet. The non-college participant that correctly identified and located the couplet
stated: “the velocity product shows the wind velocities converging or diverging. Where
the green and red colors are coming together, that is where the tornado could be.” The
data was coded I) correct or II) incorrect; followed by statistical analyses in SPSS. No
statistical significance (α < 0.05) was detected amongst understanding of reflectivity {X2
(1, n = 44) = 1.21, p = .41} and velocity {X2 (1, n = 44) = 5.0, p = .08} products for
college status as well as gender and race.
The Fisher’s Exact Test was utilized to see if there was an association between
television as a source for weather information and the understanding of reflectivity and
velocity products. Significance (α < 0.05) was detected for the understanding of
reflectivity {X2 (1, n = 44) = 13.29, p = .002}. Significance was not detected for the
understanding of velocity {X2 (1, n = 44) = .40, p = .70}. The understanding of
reflectivity is dependent on television as a source with a large effect size (reflectivity =
0.55).
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Discussion and conclusions
Results from this study showed participants were familiar with the majority of

commonly used weather graphics but did not have a good understanding of the graphics,
and could not identify certain hazards displayed in the graphics. The majority of
participants had no familiarity with the velocity product and had no understanding of
what the product displayed. Fewer than half (38.50%) of participants correctly described
a tornado watch. The majority (84.09%) of participants stated they were familiar with a
tornado watch but could not correctly describe a watch. A common theme stated in
interviews was the misunderstanding of a tornado watch in which participants believed a
tornado watch meant the tornado was further away spatially, and some participants
confused a tornado watch with a tornado warning. The results of this study are similar
but still lower than research on college students at Mississippi State University (MSU) in
2009. Sherman-Morris (2010) conducted a study at MSU where respondents were asked
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to correctly define a tornado watch, as well as other weather-related terms, through openended questions. The responses were graded on a scale of 0-5 where 0 is an
inappropriate or irrelevant response and 5 is a correct or complete response. The tornado
watch definition question scored the lowest at 3.39. Another study showed only 57% of
participants less than 25 years of age knew the difference between a watch and warning
(Powell and O’Hair, 2008).
Participants stated the red tornado watch was “worse” or “more dangerous” than
the yellow tornado watch. More than three-quarters (81.81%) of participants stated the
red watch had more danger associated with it. Color leading to an increase or decrease in
awareness or perceived risk has been heavily studied. Red and pink colors lead to a
perceived threat increase, which is supported by literature. Sherman-Morris (2005)
showed enhanced (color) satellite imagery led participants to perceive an increased threat.
That conclusion is supported in this study based on participants descriptions of the red
and yellow tornado watch. Similar conclusions were drawn with the thunderstorm
outlook map. Participants were automatically drawn to the pink and red areas on the
map, and believed these areas were where the severe weather would occur. The red and
pink on the map appeared to diminish the threat, in their opinion, of the other color
categories on the map. Participants believed “only rain” or “maybe a storm” would occur
in the orange, yellow and green shaded areas. This map had a label on it, which
identified what the colors represented. Interestingly, several of the participants referred
to this label to aid in decision-making when responding to the questions. This showed
the participants were attentive and detailed labels on graphics help communicate the
displayed information. All weather graphics published on social media should have a
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scale to assist the public when viewing the product. It is possible the zoomed-in nature of
the red tornado watch shown to participants played a role in them selecting this watch.
College and non-college participants were not familiar with velocity products.
Typically, velocity products are shown on local television and the Weather Channel and
has begun to creep on to social media by local television meteorologists. Since the
younger demographic does not rely heavily on local television for weather information,
this may explain why less than 10% (46.8%) of participants claimed to have seen the
velocity product. Participants struggled to identify the location of the greatest tornado
hazard on a supercell image presented to them. Most participants (81.8%) responded that
location ‘B’ on the image was the area where the tornado was occurring. Three common
key phrases/words mentioned during the interview are what led some participants to
believe location ‘B’ was where the tornado was occurring. Interesting statements were
made on why participants chose ‘B’ as the area where a tornado was most imminent.
More than one-third (34.1%) of participants chose ‘B’ because of the pink & purple
colors near this location. These participants attributed the color as to why they selected
this area. One-fifth (20.5%) of participants said ‘B’ was a hurricane or eye of the storm,
which led them to choose this area. Finally, participants (9.1%) said a swirl near ‘B’ led
them to select this location.
While television is not a popular source for weather information, a common
theme detected in the interviews was the fact that participants had seen the weather
graphics on local television when at home with their family. Statistical analyses showed
the understanding of a tornado watch, a thunderstorm outlook map and reflectivity is
dependent on television as a source. Participants did not state frequently seeing these
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graphics on social media or on applications downloaded to their smart-device. This
indicates while local television may not be the primary source of 7-day forecasts for 18 to
24 year olds, it is still an important source, and an important source for building
knowledge, for crucial weather information during severe weather and other high-impact
events. A limitation of this study is the small sample size, particularly on the non-college
side. Future studies should expand the sample size. The yellow tornado watch shown to
participants was zoomed-out slightly compared to the red tornado watch, which may have
impacted the perception of participants. The criteria for understanding of products
strictly followed definitions the National Weather Service and the questions were openended, which may have acted to diminish the correct response rate of participants.
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CHAPTER IV
WHAT PEOPLE KNOW ABOUT THE WEATHER
4.1

Introduction
The technological era and a focus on social science has contributed to readily

available weather information, improved weather forecasts and an abundance of weather
products. Recent social science research has aided in a better understanding of risk
communication and factors that play a role in decision-making. Even with the recent
advancements in social science research relating to decision-making, there is a gap in the
evaluation of the public’s self-perceived weather knowledge and its actual weather
knowledge. With the gradual shift away from local television as a source of weather
information, this is concerning because local television serves not only as a source for
weather forecasts and warnings but as an informative way to build actual weather
knowledge. Psychology literature shows people tend to overestimate their knowledge
(Dunning and Kruger, 1999) but this has yet to be studied on the social side of
meteorology. Weather forecasts at times can provide life-saving information during an
extreme weather event, thus, it makes it important to know how knowledgeable the
public is on weather information and determine if the public overestimates their weather
knowledge. It is possible that one who overestimates their weather knowledge may be
overconfident in their decision-making abilities as it relates to actions during an extreme
weather event. This could prove to be a ‘costly’ decision. If we know where the public
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overestimates their knowledge, and in which weather areas the public needs increased
knowledge, informative information can be provided to alleviate this.
The objective of this study was to gain a better understanding of the public’s
weather knowledge and evaluate any differences amongst people who follow specialty
weather websites and those who do not follow specialty weather pages. The variables
evaluated in this study are: weather forecast sources, frequency in obtaining weather
forecasts, weather source trust, likelihood to adhere to advice from weather sources,
whether severity impacts daily decision-making, confidence in decision-making, and selfperceived and assessed weather knowledge. Surveys were the selected method to
evaluate these variables. The author hypothesized that the public believes it is more
weather knowledgeable than it actually is. Hypotheses tested by the survey analysis
include:

H1: Weather source (television or National Weather Service) impacts decision making

H2: Users of specialty weather websites will have a have higher self-perceived weather
knowledge

H3: Users of specialty weather websites will score higher on assessed weather knowledge

H4: Confidence in decision-making will be higher for respondents who have higher
reported self-perceived weather knowledge
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H5: There is a relationship between self-perceived weather knowledge and the decision to
follow recommendations of meteorologists

H6: Severity/high impact events impact decision-making—higher impact events leads to
people acting when given a recommendation from a meteorologist
4.2

Literature review
Historically, a vast amount of literature has explored the concept of people

overestimating their knowledge. People tend to hold positive beliefs about their
competence to a logically impossible degree (Dunning et al., 2004 and Alicke and
Govorun, 2005), and frequently overestimate their knowledge and underestimate their
limitations. Dunning et al. (2003) showed people are not adept at spotting the limits of
their knowledge and expertise and are blissfully unaware of their incompetence. This is
an example of the Dunning-Kruger Effect (DKE). DKE, coined by David Dunning and
Justin Kruger (1999), is a cognitive bias of people unable to recognize their own
incompetence and are likely to feel confident in their lack of confidence. This cognitive
bias has been evaluated in many settings: ranging from the work-force to academia in
which DKE has been identified in university students’ logical reasoning ability (Ehrlinger
et al., 2008), specialist physicians’ clinical practice (Violato and Lockyer, 2006), and
sales-persons’ ability to sell (Jaramillo et al., 2003). Close to half (42%) of surveyed
engineers believed their work was in the top 5% (Zenger, 1992), and a study on
professors showed 94% of college professors surveyed believed their work was “above
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average” (Cross, 1977). Other literature showed similar results in which the average
person typically believes he or she is “above average” (Alicke, 1985).
Low-performing individuals tend to overestimate their abilities, while highperforming individuals are more readily able to estimate their abilities. A study
conducted by Bell and Volckmann (2011) evaluated perceived and assessed knowledge
of undergraduate students enrolled in general chemistry. Students who had a high
performance in the chemistry course, estimated their knowledge with great accuracy;
students who had a low performance in the course overestimated their knowledge. This
was supported by Lindsey and Nagel (2015), which showed low-performing students
tended to overestimate their abilities and high-performing students estimated their
abilities much better. Lindsey and Nagel (2015) measured this utilizing knowledge
surveys and final exams on students enrolled in physics and chemistry course at Penn
State Greater Allegheny. These results follow a similar pattern to much research
showing, indeed, people do lack the metacognitive (thinking about one’s own thinking)
awareness of themselves. Similar to Lindsey and Nagel (2015), Nuhfer and Knipp
(2003) determined students exhibit overconfidence of their abilities at the start of a class.
This lack of metacognitive skills is also apparent in students outside of chemistry and
physics. A study of medical students showed students with higher grades tended to
underestimate their performance and students who received lower grades overstated their
performance (Edwards et al., 2003).
DKE tendencies were shown by hospital administrators during Hurricane Katrina.
As the dangerous hurricane approached the coast of Louisiana, the hospital administrators
at Pendleton Methodist Hospital decided to not evacuate (Supreme Court of Louisiana,
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2007) nor remove the backup power generator from the basement of the hospital (which
flooded frequently). The flooding caused power failure, which led to a patient dying. The
court records show the administration was skilled in the hospital operations but lacked
the knowledge necessary to properly plan and safeguard for the patients during a natural
disaster (Insurance Journal, 2010). This case shows a clear lack of skill awareness by
hospital administrators in which the administrators were overly confident in their ability
to prepare and respond to natural disasters—an example of DKE.
Jaramillo et al. (2003) showed there were significant differences between a salesperson’s self-evaluation and their rating from a supervisor. The sales-persons that
performed poorly overestimated their job performance and the top sales-persons
underestimated their job performance (Jaramillo et al., 2003). Interestingly, the salespersons that performed poorly also were found to be significantly more inaccurate
(Jaramillo et al., 2003). In the medical field, 304 professionals were evaluated for DKE.
Violato and Lockyer (2006) examined the discrepancy between self and peer assessments
of specialist physicians in internal medicine, pediatrics, and psychiatry clinical domains.
The results show that these practicing medical physicians tended to rate themselves
higher than their assessment from their peers. Thus, these data suggest practicing
medical physicians are inaccurate in assessing their own performance. Similar DKE
concepts have been evaluated in other science fields, in which the public is unable to
properly identify associated risks with an issue and overestimate their knowledge. Many
decisions are based on beliefs concerning the likelihood of uncertain events. People rely
on a limited number of heuristic principles to reduce the complex tasks of assessing
probabilities, which allows for simpler judgement but can lead to systematic errors.
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Tversky and Kahneman (1974) showed people from laymen to experienced researches
can fall victim to cognitive biases stemming from judgmental heuristics.
There are many factors that help determine and shape risk perceptions and risk
attitudes. A few important factors are: personal, situational, and cognitive (Lin et al.
2008). Risk perception amongst a community is important because it helps determine the
behavior towards a risk. Natural disasters and risk perception have been heavily studied
(Slovic et al., 1980 and Lindell and Prater, 2002). A natural disaster’s impact on a
community varies with the community’s understanding and appraisal of the exposure to
the risk (Prater and Lindell, 2006). The public is more likely to underestimate or
overestimate risks due to the publics’ minimal knowledge (Kellstedt et al., 2008). But,
even very knowledgeable people can have cognitive biases that lead to systematic and
severe errors when evaluating risks (Tversky and Kahneman, 1974). The importance of a
natural hazard is reflected in the frequency in which people discuss them. Less frequent
hazards or a lack of discussion about a hazard can lead the public to underestimate a risk.
Literature shows only when natural hazards are perceived as salient, are they then likely
to motivate protective behaviors (Paton, 2003); and one’s evaluation of a risk is
dependent upon one’s comprehension of the issue. There is a belief amongst some that
public education campaigns about certain natural, technological, and anthropogenic
hazards can positively influence risk perception. Paton et al. (2008) discussed how
people’s interpretation of their experience of both volcanic hazards and public education
programs influenced their risk perception. Results showed simply providing information
to the public fails to change risk perception or motivate hazard preparedness. A more
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involved process than a simple educational campaign must be provided to positively
influence risk perception and ensure hazard preparedness.
The psychology of risk perceptions indicates knowledge-related issues such as
magnitude of harm, probability, and the potential of a catastrophe are the primary causal
risk factors (Slovic, 2000). The public’s comprehension and identifying of risks
associated with climate change (CC) is a recent area of emphasis in literature, in which
many findings indicate the public perceives itself to be well informed about CC, but their
belief is not supported by objective knowledge.
The public has a limited understanding of CC (Bulkeley, 2000). Similar to
literature in psychology and communications, a study focused on CC showed consistent
results, in which people who cite being knowledgeable on an issue are not as
knowledgeable as they perceive. Stoutenborough and Vedlitz (2013) conducted a study
on CC by measuring perceived knowledge on CC followed by assessing their actual
knowledge. The results showed those with higher perceived knowledge are less
knowledgeable. Those who believe they are more knowledgeable on CC are no more
likely to perceive risk than those who did not believe they were knowledgeable
(Stoutenborough and Vedlitz, 2013). A study that compared the results of three national
opinion surveys about CC showed the public believed it was significantly more
knowledgeable in 2004 and 2007 than in 2013 on CC (Stoutenborough et al., 2014). An
Australian based study (Sharp and Hoj, 2010) took a different approach and analyzed the
‘real’ level of public knowledge about CC. Participants in the study believed they were
knowledgeable on CC; 51% claimed to be well informed about climate change and 9%
claimed they knew a lot about CC. After the self-assessment, a test was given, and the
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results showed low levels of knowledge in those who claim to be informed on CC (Sharp
and Hoj, 2010).
The complexity of CC poses issues for the public. The lack of knowledge about
CC is due to its complexity (Harriett, 2000). As CC has become mainstream in recent
years, CC discussion has appeared on television in political debates, and on local and
national news. However, the medium requires communicating this complex issue at a
middle-school level. The watering down of the explanation of CC and its risks, by
experts who are utilized by the media, create an oversimplified idea and issues associated
with CC (Stoutenborough and Vedlitz, 2013). This gives viewers a false sense of
knowledge on CC and its impacts. Those who trust the media are more likely to believe
they are knowledgeable on CC (Stoutenborough and Vedlitz 2013). The oversimplified
explanation can actually cause harm because the public believes they are informed but
are lacking fundamental knowledge of CC and other hard sciences. This effect is coined
as “easiness effect of science popularization” by Scharrer et al. (2016). This effect is the
hindering of one’s recognition via over simplification by popularized science depictions,
which one does not recognize their inability to make accurate judgments on scientific
issues. Laypeople are more confident about their knowledge, have a higher trust in their
own judgement, and a weaker desire for advice from more knowledgeable sources after
reading popularized science articles (Scharrer et al., 2016).
Addressing the challenges of CC requires a public that is engaged and
knowledgeable (Selm, 2017). This is an issue because the perceptions people have of
their knowledge complicates CC educational efforts (Selm, 2017) due to perceptions of
intelligence determining how people engage with issues (Waylen et al., 2004). An
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implication of DKE is those who are confident in their knowledge level, are unlikely to
be motivated to acquire new knowledge. “…Individuals with below proficient skills are
unlikely to seek remediation for skills they believe they have…because they have a high
level of confidence in their ability…” (Gross and Latham, 2012, p. 574). Gender and
race play a role in CC and science knowledge. Women tend to underestimate their
knowledge, which has been coined as the gender confidence gap (Seymour and Hewitt,
1997). This gap in gender has been attributed to the high standards of perfection that
women hold (Hewitt et al., 1991). Research shows not only women, but minorities also
have low confidence in science, technology, engineering, and math fields (Aronson and
Inzlicht, 2004). The low confidence can stem from negative cultural stereotypes (Steele
and Aronson, 1995). Negative stereotypes have a strong presence in today’s culture
primarily for women and minorities (Selm, 2017). Women believe they are less
knowledgeable in science because of low confidence due to cultural stereotypes and men
perceive women to be less knowledgeable in science (Grunspan et al., 2016). McCright
(2010) and Stoutenborough and Vedlitz (2014) showed women exhibit more knowledge
on CC than men but underestimate their knowledge. The perceived knowledge of
weather information has not been explored in depth, including women and minorities, so
this area needs to be explored more in depth.
Decision making has been linked to DKE in recent literature. Decision making is
a cognitive process in which one selects a course of action among several alternative
choices. Peoples’ incompetence denies them the ability to construct correct responses
thus forcing them to make frequent mistakes (Ehrlinger et al., 2008). The incompetence
deprives individuals of successful metacognitive task recognition in which individuals
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cannot determine if decisions are correct or incorrect (Kruger and Dunning, 2008).
Siems et al. (2016) investigated the occurrence of the DKE (a cognitive bias) of
individual decision-making during disasters. Siems et al. (2016) analyzed 60 interview
transcripts of disaster survivors—including 30 interview transcripts of survivors and
authoritative figures (governmental or institutional) of a natural disaster (Hurricane
Katrina). Their analyses of the transcripts show DKE indicators were present in the
transcripts. 73% of the interview transcripts of people who did not evacuate during
Hurricane Katrina showed positive indicators of DKE (Siems et al., 2016). The analyses
of interview transcripts from authoritative figures (governmental or institutional) also
displayed indicators of DKE. While this study showed DNE indicators in natural disaster
decision making, it did not measure the extent of the effect. Further exploration of DKE
as it relates to decision making in the domain of disaster threats and how DKE influences
disaster decision making would be beneficial since decisions are derived from knowledge
in a particular area. This knowledge is used, and decisions are constructed, so if people
believe they are more knowledgeable in an area, their decision may not be the best or
safest as it relates to weather information.
The knowledge and intelligence that are required to be good at a task are often the
same qualities needed to recognize that one is not good at that task (Dunning and Kruger,
1999). Since weather information is more ubiquitous than CC, it is possible people are
more likely to overestimate their weather knowledge and may not realize they are
overestimating their knowledge. The overestimation of knowledge relating to weather
could be a missing link in decision-making when faced with a natural hazard that needs
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to be evaluated and is particularly important since weather impacts are temporal and
spatial--making the concept intrinsically challenging.
4.3
4.3.1

Methodology
Survey
To test the hypotheses, a survey was constructed to be administered to two

defined groups on Qualtrics. The survey contained several types of questions, including
text entry, multiple choice, and Likert-type questions to assess self-perceived weather
knowledge and assessed weather knowledge. The survey was separated into four blocks.
The first block inquired about weather sources and trust in television and National
Weather Service meteorologists. The second block analyzed confidence and decisionmaking based on forecasts varying in severity from television and National Weather
Service meteorologists. And, the third and fourth blocks measured self-perceived
weather knowledge and assessed weather knowledge. Prior to beginning the survey,
respondents were required to answer a preliminary question to participate in this study.
The self-perceived weather knowledge questions included 12 questions
constructed to measure self-perceived knowledge (see Table 4.1). The self-perceived
weather knowledge questions were paired with the assessed weather knowledge
questions. Hypothetical weather scenario questions, created by the author—stated to
derive from local television and local National Weather Service meteorologists, were also
included in the survey. These scenarios included low impact and high impact scenarios.
Demographic questions were also included (age, gender, race, education, and income).
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The survey questions were approved by the HRPP at MSU and the survey
contained information about the research including the title of the research study,
procedures, how to contact the author with questions, age requirements, and that
participation is voluntary. The survey was distributed on Facebook for the FHW sample
and Mechanical Turk (see samples section). Descriptive statistics for all variables were
calculated utilizing IBM SPSS Statistics.
Table 4.1

Self-perceived weather knowledge questions

I know the meaning of a tornado watch.
I know the meaning of a tornado warning.
I know the difference between snow, sleet and freezing rain.
I know why there is a difference between snow, sleet and freezing rain.
I know the meaning of the National Hurricane Center’s “cone of uncertainty.”
I know the atmospheric conditions that need to be present for a hurricane to develop.
I know the atmospheric conditions that need to be present for a tornado to develop.
I know when the Atlantic hurricane season begins and ends.
I know which months tornadoes most likely can occur in the United States.
I know the Saffir-Simpson Hurricane Wind Scale.
I know the Enhanced Fujita Tornado Damage Scale.
I know the hazards associated with severe thunderstorms.

The Shapiro-Wilk’s test was utilized to determine whether data was normally
distributed (parametric) or not normally distributed (nonparametric). The test indicated
that the data is not normally distributed. Nonparametric tests were used to determine if
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any statistical significance existed between the groups of data. The parametric tests do
not require the data to be normally distributed. The data in this study were not normally
distributed. The Mann-Whitney U test was used to test for significance between two
groups. The Mann-Whitney U test compares the medians of each group within the
independent variable, which is the nonparametric alternative to the independent samples
t-test. For data that had more than two groups, the Kruskal-Wallis H test was used. For
response variables that were averaged or summed, Cronbach’s Alpha was used to
determine whether it was justifiable to interpret scores that were aggregated together.
Cronbach’s Alpha is an estimate of internal consistency associated with the scores that
can be derived from a composite score. If the Cronbach’s Alpha was greater than 0.60
the data could be combined.
4.3.2

Samples
Two samples were collected in this study. The two samples chosen were

carefully selected to attempt to compare followers of specialty weather pages to the
general public to determine any differences in perceived and actual weather knowledge.
The specialty weather page selected was Firsthand Weather (FHW). FHW has over
100,000 users on Facebook. The author shared a link to the survey on the social media
account. The sample size was filtered to 479 responses from this site by eliminating
responses that took less than three-minutes and responses that were less than 70%
complete. The sample was predominantly White (95.2%) and predominantly female
(70.3%). Age ranged from 18 to 78, with the average age 53.3 years (SD=12.3).
The second sample was collected using Amazon’s Mechanical Turk (MT) to get
an idea of the response of the general public. Respondents were paid $0.50 for
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completing the survey. The sample size was filtered to 428 responses from this site.
Race was much closer to the U.S. population than the FHW sample. Individuals
identifying as White comprised 77.1% of the sample (76.7% U.S.). This was followed by
8.2% identifying as African American or Black (13.4% U.S.), 7.2% Asian (5.8% U.S.),
4.9% Hispanic or Latino (18.1% U.S.), and 2.6% other. The sample was more evenly
divided by gender (58.9% female), and close to the U.S. population (50.8% female,
49.2% male). Age ranged from 18 to 71, with the average age 37.8 years (SD=12.8).
4.4
4.4.1

Results
Weather sources and obtainment frequency
Before examining the hypotheses for this study, it is useful to examine where the

respondents obtained their weather information and how frequently they obtained
weather information. Respondents were asked to identify their weather sources utilizing
a multiple-choice question. The sources on the multiple-choice question included: The
Weather Channel (TV), the Weather Channel (App), the Weather Channel (Website), the
National Weather Service, AccuWeather (App), AccuWeather (Website), local television
news, Facebook, Twitter, NOAA Weather Radio, internet search (smartphone/tablet),
internet search (desktop/laptop), smartphone’s default weather app and/or other. The
respondents had the ability to select multiple sources. Many respondents rely on
traditional outlets for weather information. Of the 907 responses, close to half (45.9%) of
the respondents cited local television news as their primary source of weather information
(see Fig. 4.1). The growing presence of social media was evident in the responses. After
local television news, the next two most cited sources of weather information were
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Facebook (37%) and the Weather Channel application (35.3%). The frequency of
obtaining weather forecasts was analyzed as well. The respondents were able to select
from the following choices: multiple times per day, once per day, multiple times per
week but not daily, multiple times per month or never. The majority of FHW
respondents (73.9%) cited seeking weather forecasts multiple times per day followed by
14.7% seeking weather forecasts once per day. The MT respondents did not cite seeking
weather forecasts as frequently (see Fig. 4.2). Over one-third (37.9%) of the MT
respondents cited receiving weather information once per day followed by multiple times
per day (24.6%) and multiple times per week but not daily (23%).
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Figure 4.1

Weather forecast sources (MT and FHW)

79

Figure 4.2
4.4.2

Frequency in obtaining weather forecasts (MT and FHW)

Weather source (TV and NWS meteorologist) trust and likelihood to
adhere to meteorological recommendation given hypothetical scenario
Participants were asked their trust in local television (TV) and local National

Weather Service (NWS) meteorologists for weather information. The questions the
participants were asked were: I) I trust my local TV meteorologist and II) I trust my local
NWS meteorologist. Participants responded on a Likert-style scale ranging from ‘7:
strongly agree’ to ‘1: strongly disagree.’ The participants’ trust scores were analyzed in
SPSS. The TV meteorologists and NWS meteorologists’ variables had a possible point
value ranging from 1 to 7 where 1 indicated strong distrust in weather sources (TV and
NWS) and 7 indicated strong trust in weather sources. The MT participants had higher
trust in TV meteorologists (MT mean: 5.21, FHW mean: 4.99). Close to two-thirds of
participants (64.8%) agreed or strongly agreed that they trust local TV meteorologists and
58% of respondents agreed or strongly agreed that they trust local NWS meteorologists.
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The trust in NWS meteorologists was the same for both groups (MT mean: 5.30, FHW
mean: 5.30).
To determine if specific variables affect respondents; trust in weather sources (TV
and NWS meteorologists), statistical tests were examined. The independent variables
examined were: whether the respondent was grouped in the FHW or MT sample, gender,
age and whether the meteorologist was from TV or the NWS. The Mann-Whitney U test
was used to determine significance between the groups of each independent variable for
groups of two. For age, which consisted of five groups, the Kruskal-Wallis H test was
used for detecting significant differences. The analyses of the independent variables for
trust showed significance with some of the variables. The variables that were significant
were whether or not the respondent was from the MT or FHW sample for TV
meteorologist trust (p = 0.049) and gender for TV meteorologists (p = 0.021). MT and
male respondents had more trust in local TV meteorologists (see Table 4.2).
In an attempt to measure how participants would respond to recommendations
from meteorologists, several hypothetical weather scenarios were presented to
participants with recommendations from the meteorologists. This is coined as ‘likelihood
to adhere’ to TV or NWS meteorologists. Participants rated how likely they were to
follow the meteorological advice using a Likert-style response ranging from ‘7: strongly
likely’ to ‘1: strongly unlikely.’ The participants’ ‘likelihood to adhere’ scores were
analyzed in SPSS in which the responses to the meteorologists’ recommendations were
averaged to generate a ‘likelihood to adhere score.’ The ‘likelihood to adhere score’ had
a point value ranging from 1 to 7 where 1 indicated a strongly likely to not adhere and 7
indicated a strong likelihood to adhere. The mean TV meteorologist score for the FHW
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sample was 5.16 and 5.42 for MT while the mean NWS meteorologist score for the FHW
sample was 5.19 and 5.48 for MT. The participants from the MT sample were more
likely to adhere to recommendations provided by local TV and NWS meteorologists
although not significantly. This indicates the weather source (TV or NWS) does not
impact decision-making. Close to two-thirds of respondents (65.1%) agreed or strongly
agreed that they would act based on meteorological advice. There was no significance
between TV and NWS meteorologists. While not significant, females were more likely
to adhere.
To determine if specific variables affect participants’ adherence to a
recommendation from a local meteorologist, statistical tests were performed in SPSS.
The variables analyzed were: whether the respondent was grouped in the FHW or MT
sample, gender, and age. The Mann-Whitney U test was used to determine significance
between the groups of each independent variable for groups of two. For age, which
consisted of five groups, the Kruskal-Wallis H test was used for significance detection.
The analyses of the independent variables for adherence showed that two variables were
statistically significant. The variables that were significant was whether or not the
respondent was from the MT or FHW sample (p = 0.049) and gender (p = 0.039). MT
and female respondents were more likely to adhere to recommendations from local
meteorologists.
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Table 4.2

Weather source (TV and NWS meteorologists) trust—Mann-Whitney U
and Kruskal-Wallis tests

Question

Statistic
Type
FHW or MT Mann(TV Met)
Whitney U
FHW or MT Mann(NWS Met) Whitney U
Gender (TV MannMet)
Whitney U
Gender
Mann(NWS Met) Whitney U
Age
KruskalWallis

N

Result

Significance

DOF

900

U: 93, 604.5

p: 0.049

N/A

896

U: 97,586.5

p: 0.493

N/A

897

U: 88,924.5

p: 0.021

N/A

893

U: 92,161.5

p: 0.231

N/A

900

4.3

p: 0.507

5

Trust in Meteorologist (MT)
7

6

5

5.21

5.3

TV Met Trust

NWS Met Trust

4

3

2

1

Figure 4.3

Trust in TV and NWS Meteorologists (MT)
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Trust in Meteorologist (FHW)
7

6

5.3

5
4.99
4

3

2

1
TV Met Trust

NWS Met Trust

Figure 4.4

Trust in TV and NWS Meteorologists (FHW)

Table 4.3

Likelihood to adhere—Mann-Whitney U and Kruskal-Wallis tests

Question

Statistic
Type

N

Result

Significance

DOF

TV Met
(MT or
FHW)
NWS Met
(MT or
FHW)
TV or NWS
Met
(Gender)
Age

MannWhitney U

901

U: 82,503

p: 0.000

N/A

MannWhitney U

901

U: 81,859.5

p: 0.000

N/A

MannWhitney U

897

U: 89,666.5

p: 0.039

N/A

KruskalWallis

900

4.3

p: 0.507

5
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4.4.3

Confidence in decision-making
After completing the trust and adherence to hypothetical weather scenario

questions, respondents were asked to complete confidence questions based on their
answers to the hypothetical weather scenario questions. Respondents rated their
confidence in their decision using a Likert-style response ranging from ‘7: strongly
confident’ to ‘1: strongly unconfident.’ The respondents’ confidence scores were
averaged and analyzed in SPSS. The averaged ‘confidence score’ variable had a possible
point value ranging from 1 to 7 where 1 indicated strongly unconfident and 7 indicated
strongly confident. The mean ‘confidence score’ for the FHW sample was 5.58 and 5.64
for MT. While no statistical significance, the MT respondents are more confident in their
decision-making based off of recommendations from TV and NWS meteorologists.
SPSS was utilized to generate scatter plots to look at the trends between confidence and
self-perceived knowledge. The results showed as self-perceived knowledge increased
amongst respondents, confidence increased.
To determine if specific variables affect respondents’ confidence in decisionmaking based on forecasts from weather sources, statistical tests were examined.
Cronbach’s Alpha (0.875) showed it is justifiable to analyze ‘confidence scores.’ The
independent variables examined were: whether the respondent was grouped in the FHW
or MT sample, gender, and age. The Mann-Whitney U test was used to determine
significance between the groups of each independent variable for groups of two. For age,
which consisted of five groups, the Kruskal-Wallis H test was used for significance
detection. The analyses of the independent variables for trust showed no significance.
The correlation between self-perceived weather knowledge and confidence in decision85

making was explored in SPSS. Spearman’s rho showed a weak positive correlation (rs =
0.235, p = 0.000).
Table 4.4

Confidence—Mann-Whitney U and Kruskal-Wallis tests

Question

Statistic Type

MT or FHW

Mann-Whitney U

Gender
Age

N

Result

Significance

DOF

901 U: 95,464

p: 0.141

N/A

Mann-Whitney U

898 U: 95,232.5

p: 0.535

N/A

Kruskal-Wallis

901

4.3 p: 0.916

Confidence in Decision-Making
7

6
5.58

5.64

FHW Confidence

MT Confidence

5

4

3

2

1

Figure 4.5

Confidence in decision-making column chart
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5

Figure 4.6

Confidence histogram (MT & FHW)

Correlation Between Self-Perceived Knowledge &
Confidence

Confidence in Decision-Making

7
6
5
4
3
2
1
1

2

3

4

5

6

Self-Perceived Weather Knowledge

Figure 4.7

Confidence & self-perceived knowledge scatter plot (FHW and MT)
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7

4.4.4

Self-perceived weather knowledge
Respondents were asked to rate their weather knowledge using a Likert-style

response ranging from ‘7: strongly agree’ to ‘1: strongly disagree.’ The responses from
the respondents were averaged in SPSS, which generated a ‘self-perceived knowledge
score’ variable that had a possible point value ranging from 1 to 7 where 1 indicated low
weather knowledge and 7 indicated high weather knowledge. The mean score for selfperceived knowledge for the FHW sample was 5.95 and 4.82 for MT. FHW respondents
cited having more weather knowledge.
A majority of the respondents cited high self-perceived knowledge of a tornado
watch, a tornado warning, and the difference between wintry precipitation types (see
Table 4.6). Over fifty-percent (58.4) strongly agreed they knew the meaning of a tornado
watch, 60.9% strongly agreed they knew the meaning of a tornado warning, and 61%
strongly agreed they knew the difference between wintry precipitation types. To
determine if specific variables affect respondents self-perceived weather knowledge,
statistical tests were examined. Cronbach’s Alpha (0.912) showed it is justifiable to
analyze ‘self-perceived weather knowledge scores.’ The independent variables examined
were: whether the respondent was grouped in the FHW or MT sample, gender, and age.
The Mann-Whitney U test was used to determine significance between the groups of each
independent variable for groups of two. For age, which consisted of five groups, the
Kruskal-Wallis H test was used for significance detection. The analyses of the
independent variables for self-perceived weather knowledge showed that one was
statistically significant. The variable that was significant (p = 0.000) was whether or not
the respondent was from the MT or FHW sample. The correlation between ‘self88

perceived knowledge scores’ and ‘likelihood to adhere scores’ was analyzed in SPSS.
Spearman’s rho indicated that ‘self-perceived knowledge scores’ increased as the
‘likelihood to adhere scores’ increased (rs = 0.077, p = 0.022).
Table 4.5

Self-perceived weather knowledge—Mann-Whitney U and Kruskal-Wallis
tests

Question

Statistic Type

MT or FHW

Mann-Whitney U

Gender
Age

N

Result

Significance

DOF

897 U: 41,528

p: 0.000

N/A

Mann-Whitney U

894 U: 93,447

p: 0.391

N/A

Kruskal-Wallis

897

89

5.327 p: 0.377

5

Figure 4.8

Self-perceived weather knowledge means
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Table 4.6

Self-perceived weather knowledge means

Self-perceived knowledge

MT Mean

FHW Mean

Tornado watch

5.86

6.71

Tornado warning

5.96

6.72

Difference between
snow/sleet/frz rain

6

6.69

Why there is a difference
5.53
between snow/sleet/frz rain

6.29

NHC cone of uncertainty

4.28

6.17

Favorable atmospheric
conditions for hurricane

4.42

5.33

Favorable atmospheric
conditions for tornado

4.77

5.64

Atlantic hurricane season
beginning/end

4.27

5.93

Months tornadoes are most
likely

4.66

5.8

Saffir-Simpson Scale

3.38

4.95

Enhanced Fujita Scale

3.48

5

Severe thunderstorm
hazards

5.23

6.1
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Figure 4.9

Self-perceived weather knowledge (FHW)

92

Figure 4.10
4.4.5

Self-perceived weather knowledge (MT)

Assessed weather knowledge
Following the perceived knowledge questions, respondents were asked to

complete questions that measured their actual weather knowledge. The questions were
designed to pair with the self-perceived knowledge questions to compare the results. All
questions were multiple choice. In SPSS, the responses were graded and analyzed. If the
respondent answered the question correctly, the respondent received a 1. If the
respondent did not answer the question correctly, the respondent received a 0.
Respondents could receive a total of 12 points for answering all questions correctly. The
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respondents scores were summed, which generated a ‘assessed knowledge score’ variable
that had a possible point value ranging from 0 to 12 where 0 indicated no weather
questions were answered correctly and 12 indicated all weather questions were answered
correctly. The mean score for assessed weather knowledge for the FHW sample was 6.35
and 3.96 for MT. FHW respondents had more weather knowledge (see Table 4.8).
Scatter plots were generated to view the relationship between ‘self-perceived knowledge
scores’ and ‘assessed knowledge scores.’ As self-perceived knowledge increased,
assessed knowledge increased. The MT and FHW respondents overestimated their
weather knowledge.
The Mann-Whitney U test was used to measure significance between means on
the assessed weather knowledge questions. Cronbach’s Alpha (0.859) showed it is
justifiable to analyze ‘assessed weather knowledge scores.’ The independent variables
examined were: whether the respondent was grouped in the FHW or MT sample, gender,
and age. The analyses of the independent variables for self-perceived weather knowledge
showed that one was statistically significant. The variable that was significant (p =
0.000) was whether or not the respondent was from the MT or FHW sample.
Significance (p = 0.000) was also detected between the age groups. Since the age groups
were analyzed with the Kruskal-Wallis test, a post hoc test was calculated using Dunn’s
procedure with a Bonferroni correction. There was a significant effect of age of assessed
weather knowledge. According to the post hoc test, there was a statistically significant (p
= 0.000) difference between age group 2 (25-34) and age group 5 (55-64). Respondents
who performed better on the assessed weather knowledge questions were of a higher age.
The correlation between self-perceived weather knowledge and assessed weather
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knowledge was analyzed in SPSS. Spearman’s rho showed a strong positive correlation
(rs = 0.522, p = 0.000). As self-perceived weather knowledge increased, assessed
weather knowledge increased.
Table 4.7

Assessed weather knowledge—Mann-Whitney U and Kruskal-Wallis tests

Question

Statistic Type

MT or FHW

Mann-Whitney U

Gender
Age

N

Result

Significance

DOF

907 U: 46,266.5

p: 0.000

N/A

Mann-Whitney U

902 U: 95,344

p: 0.409

N/A

Kruskal-Wallis

907

24.831 p: 0.000

5
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Assessed weather knowledge (blue) compared to selfperceived weather knowledge (orange)
Severe thunderstorm hazards
Enhanced Fujita Scale
Saffir-Simpson Scale
Months tornadoes are most likely
Atlantic hurricane season beginning/end
Favorable atmospheric conditions for tornado
Favorable atmospheric conditions for hurricane
NHC cone of uncertainty
Why there is a difference between snow/sleet/frz…
Difference between snow/sleet/frz rain
Tornado warning
Tornado watch
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Agree or Strongly Agree

Figure 4.11

Correct Response

Assessed weather knowledge compared to self-perceived weather
knowledge
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Figure 4.12

Self-perceived weather knowledge vs. assessed weather knowledge (FHW
& MT)
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FHW & MT Correlation Between Self-Perceived Weather
Knowledge and Assessed Weather Knowledge
2.5
2
1.5

Assessed Knowledge

1
0.5
MT

0

-5

-4

-3

-2

-1

0

1

2

FHW

-0.5
-1
-1.5
-2
-2.5

Self-Perceived Knowledge

Figure 4.13
4.4.6

FHW & MT Self-perceived weather knowledge vs. assessed weather
knowledge

Severity and likelihood to adhere to meteorological recommendation given
hypothetical scenario
To determine whether severity impacted decision-making, respondents were

provided a series of questions in which television (TV) and National Weather Service
(NWS) meteorologists gave forecast scenarios for low-impact and high-impact events.
Respondents answered to questions using a Likert-style response ranging from ‘7:
strongly to act’ to ‘1: strongly to not act.’ The respondents scores were analyzed in
SPSS. The low-impact and high-impact variables had a possible point value ranging
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from 1 to 7 where 1 indicated strong likelihood to not act and 7 indicated strong
likelihood to act. During high-impact severe scenarios, respondents were more likely to
act on what the meteorologist stated. The mean was 5.50 for MT and 5.41 for FHW. For
low-impact scenarios, the mean was 5.41 for MT and 4.99 for FHW. MT respondents
were more likely to act in low and high impact scenarios. Female respondents were more
likely to act in high impact scenarios.
To determine if specific variables affect respondents’ decision-making/likelihood
to act. Cronbach’s Alpha (high impact: 0.733, low impact: 0.600) showed it is justifiable
to analyze the low and high impact scenarios. The independent variables examined were:
whether the respondent was grouped in the FHW or MT sample, gender, and age. The
Mann-Whitney U test was used to determine significance between the groups of each
independent variable for groups of two. For age, which consisted of five groups, the
Kruskal-Wallis H test was used for significance detection. The analyses of the
independent variables showed significance between the MT and FHW respondents for
low impact (p = 0.000) and high impact severity (p = 0.000) as well as for gender during
high impact severity (p = 0.049). Females are more likely to act/adhere. The pairs not
having the same p-value indicates severity mediates decision making.
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Table 4.8

Severity impacts decision-making (TV and NWS Meteorologists)—MannWhitney U and Kruskal-Wallis tests
DO

Question

Statistic Type

Low Severity MT or

Mann-Whitney

FHW

U

High Severity MT or

Mann-Whitney

FHW

U

N

Result

Significance

F

901 U: 73,626.5

p: 0.000

N/A

901 U: 92,715.5

p: 0.029

N/A

901 U: 97,404.5

p: 0.959

N/A

p: 0.049

N/A

Mann-Whitney
Gender Low Severity

U
Mann-Whitney

Gender High Severity

U

901 U: 90,111

Low Severity Age

Kruskal-Wallis

901

1.44 p: 0.920

5

High Severity Age

Kruskal-Wallis

901

7.44 p: 0.190

5

4.5

Discussion and conclusion
In this study, the author examined weather sources, severity impacting decision-

making, trust, confidence, and self-perceived and assessed weather knowledge. To
examine the variables, a survey was administered to 907 people on FHW and MT in
which many factors were found to influence variables. A majority of the respondents
cited high self-perceived knowledge of a tornado watch, a tornado warning, and the
difference between wintry precipitation types. Over fifty-percent (58.4) strongly agreed
they knew the meaning of a tornado watch, 60.9% strongly agreed they knew the
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meaning of a tornado warning, and 61% strongly agreed they knew the difference
between wintry precipitation types. When respondents’ actual knowledge was assessed,
only 8% knew the correct definition of a tornado watch and 14% knew the correct
definition of a tornado warning. Other studies show low comprehension of watches and
warnings. Powell and O’Hair (2008) showed 58% of respondents correctly identified the
difference between a watch and a warning and 36% were completely incorrect. It is
possible the low success rates of properly identifying a tornado watch and tornado
warning are because respondents selected just one of the criterium wrong, which marked
their response as incorrect.
The self-perceived weather knowledge means were significantly higher than the
assessed weather knowledge means. This is supported by previous literature, which
shows people are overconfident in their knowledge, thus, DKE tendencies appeared in the
responses of this study. Previous literature (Dunning et al., 2004 and Alicke and
Govorun, 2005) showed DKE has been linked to decision making. Decision making is a
cognitive process in which one selects a course of action among several alternative
choices. A study (Siems et al., 2016) showed DKE tendencies were evident when
analyzing evacuation response patterns during Hurricane Katrina. Three-quarters (73%)
of people who did not evacuate showed signs of overestimating their knowledge.
It was hypothesized (hypotheses 2 and 3) that FHW respondents would test higher
on the self-perceived weather knowledge and assessed weather knowledge sections of the
survey; possibly due to :I) weather-savvy people utilizing weather specialty websites for
more technical weather discussions and/or II) people become well-informed and more
weather knowledgeable over time on weather specialty websites. These hypotheses were
101

supported in which the FHW respondents cited higher self-perceived weather knowledge
and received higher assessed weather knowledge scores, which may be an iterative
relationship (see Table 4.10). It is unknown why this occurred and should be a focus in
future studies, but the author believes weather-savvy people utilize weather specialty
websites. Not only did the FHW respondents have higher self-perceived weather
knowledge, they were less likely to adhere to TV and NWS meteorologists’
recommendations. This is possibly because the FHW respondents believe they are
weather-knowledgeable. Self-perceived weather knowledge was related to confidence.
Analysis showed as self-perceived knowledge increased, confidence increased.
Table 4.9

Hypotheses

Hypothesis

Result
Not

H1: Weather source (TV or NWS) impacts decision-making.

Supported

H2: FHW respondents will have a have higher self-perceived weather knowledge.

Supported

H3: FHW respondents will score higher on assessed weather knowledge.

Supported

H4: Confidence in decision-making will be higher for respondents who have higher reported self-perceived
knowledge.

Supported

H5: There is a relationship between self-perceived knowledge and the decision to follow recommendations of
meteorologists.

Supported

H6: Severity/high impact events impact decision-making.

Supported

Weather forecasts are an important part of people’s daily lives. Millions of
people in the United States obtain forecasts daily (Lazo et al., 2009) and half of the
United States public cited following weather news ‘very closely’ (Pew Research Center,
2008). The results of this study parallel literature in which weather forecast obtainment
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was high amongst both samples—especially the FHW sample. Close to three-quarters
(73.9%) of FHW respondents cited seeking weather forecasts multiple times per day and
37.9% of MT respondents cited receiving weather information once per day. It is
possible the frequency in obtaining weather forecasts for the FHW sample made the
respondents feel more knowledgeable and/or increased their weather knowledge. The
MT and FHW respondents cited having more trust in NWS meteorologists compared to
TV meteorologists although not statistically significant. Despite this lower trust mean for
TV meteorologists, local television news was cited most frequently as a source of
weather information. Close to half (45.9%) of the respondents cited local television news
as their primary source of weather information. A study in 2009 showed 70% of
respondents utilized television as their primary sources for weather information (Lazo et
al. 2009).
Finally, this study shows severity impacts decision-making. The greater severity
expressed in a forecast increased the likelihood that respondents would act, thus,
supporting the author’s hypothesis, which is backed by previous literature. Flood
warning research showed the physical characteristics (severity) impacted how people
respond to the message (Parker et al., 1998). Similar research (Gutter et al., 2018)
focused on tornado watches, and showed respondents were less likely to continue a daily
activity if there was a tornado watch of higher severity (e.g., a Particularly Dangerous
Situation watch). Female respondents cited being more likely to adhere to a
meteorological recommendation and more likely to act on advice during high impact
weather scenarios. This is supported by literature, which shows gender differences in
response—in which females respond more readily than males (Drabek, 1994).
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The key takeaway from this study is that DKE tendencies were detected in the
FHW and MT samples. People tend to overestimate the weather knowledge. People tend
to overestimate the weather knowledge. This overestimation of knowledge could have
big implications during a natural disaster in which it is possible that their overestimation
of weather knowledge could create a false sense of safety. This study also showed, while
television is still an important source of weather information, it is continuing to decrease
in popularity as new source points of information are introduced. This study showed
around half of participants used local television as a weather source while less than a
decade ago more than two-thirds of participants in a Lazo et al. (2009) study used local
television as a weather source. A limitation of this study was only utilizing FHW as a
weather specialty page. Ideally, multiple specialty weather pages would have been
utilized to evaluate if the audience of each page has more weather knowledge. Another
limitation is this study utilized online surveys, but interviews would have been helpful to
obtain a solid reason of why FHW users are more knowledgeable on weather
information. It is not known if FHW users are more knowledgeable because of the
content on FHW building their knowledge or if FHW attracts more weather-literate
people. This study had no geographical boundaries in the United States so locations that
do not see certain natural hazards addressed in the questions may have biased
participants’ responses on particular questions. Future research could incorporate another
audience from a specialty weather page to see if that audience is more knowledgeable and
try to determine why that audience is more or less weather-literate.
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CHAPTER V
CONCLUSION
This dissertation had three parts. The first chapter of this dissertation gained
information on weather forecast sources, frequency in obtaining weather forecasts, the
most important forecast variables and why 18-24 year olds check the weather forecast.
This demographic is heavily dependent upon smartphones to obtain weather forecasts and
the built-in weather application on the smartphone is the most popular source for weather
forecasts. More than two-thirds (67.5%) of participants used the built-in iPhone weather
application. The second most popular source was the Weather Channel application in
which 32.3% of participants cited utilizing this application. As expected with this
demographic, local television was not popular for weather forecasts. Local television
was only mentioned by 10% of the participants. Even with the popularity of social media
in 2018, participants did not state social media was an important source for weather
information. However, some participants did state they had seen weather information on
social media. The majority of participants (87.5%) checked the weather forecast at least
once per month with many participants stating they checked the weather forecast once
daily or multiple times throughout the day. The participants that did not check the
weather stated they rely on their parents for weather information or only check the
weather if they have a vacation planned in a location they are not familiar with.
Temperature (25%) and precipitation (22.5%) were the most important variables in a
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forecast. Participants said these variables were of most importance, so they can
determine what to wear for the day. College participants said precipitation was an
important variable that helped them decide whether they would walk to class or get a ride
from a friend, roommate or university transportation.
The second part of this dissertation gave deep insight into the understanding of
commonly used weather products, sources for the commonly used weather products and
the ability to identify certain hazards on the weather products for 18-24 year olds.
Participants lacked a solid understanding of the weather graphics and struggled with
identifying certain hazards with these graphics. The tornado watch shown attempted to
measure participants’ familiarity of tornado watches, their understanding of tornado
watches, where they have seen tornado watches and whether different color tornado
watches impact their perception. Literature shows people struggle with correctly defining
a watch and a warning. The success rate of correctly defining a watch or warning is
decreased with people under 25. Less than half (38.5%) of participants correctly defined
a tornado watch. Participants confused a watch with a warning, and many participants
simply lacked any knowledge on a tornado watch. While there was a lack of
understanding, participants were familiar with a tornado watch. Local television was
where participants had seen the watch. The majority (81.81%) of participants believed
the red tornado watch had more danger associated with it. The reason participants stated
the red watch had more danger associated with it is because of the color. “Red is bad”
and “red means danger” were a couple phrases frequently mentioned when evaluating the
red watch. Less than 10% (6.82%) of participants stated they had familiarity with a
velocity product and only one participant understood what the velocity product showed.
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Participants were shown a radar product of a supercell thunderstorm. The supercell was
labeled with A, B and C to depict important parts of the storm. Location ‘A’ on the
image was where the tornado was occurring. Participants overwhelmingly did not select
‘A’ as the most dangerous part of the storm. Participants believed ‘B’ was the most
dangerous part of the storm. They stated they chose this part of the storm because of the
pink and purple colors. Other participants believed this was the eye of the storm or a
hurricane, which led them to choose ‘B’ as the most hazardous area within a storm.
Overall, the basic understanding of the weather products shown is lacking for 18-24 year
olds. This may be attributed to this demographic shifting away from local television as a
source of weather information where these products are shown and explained by the
television meteorologist.
The last part of this dissertation detailed the public’s weather knowledge
compared to their self-perceived weather knowledge, their trust in local television and
local National Weather Service meteorologists, their likelihood to adhere to advice from
weather sources, how severity impacts decision-making and their confidence in decisionmaking. Participants rated the weather knowledge on eleven statements followed by
weather questions that could be compared to the self-perceived statements. When
compared, participants reported higher self-perceived knowledge on eight of the eleven
statements. Similar results in psychology have been observed in which people believe
they are more knowledgeable than they actually are. Participants with higher selfperceived weather knowledge reported higher confidence in decision making.
Hypothetical weather scenarios, ranging from low-impact to high-impact, were provided
to participants and asked how likely there would be to act or listen to advice from a local
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meteorologist. Participants were more likely to act during high-impact weather events.
This study also showed participants who follow specialty weather pages reported higher
self-perceived knowledge and performed better on the weather assessment.
This dissertation showed the importance of local television on the understanding
of commonly used weather graphics. Participants (18-24 years old) who understood a
tornado watch, a thunderstorm outlook map and a reflectivity product cited local
television as a source of weather information. It also highlighted the importance of the
color of tornado watches. Darker colors (e.g., red) created a higher sense of alarm or
danger. This social aspect is important and can be used and implemented by
meteorologists to help educate the younger demographic through non-traditional
information outlets, as well as possibly implementing a practice to use one color for
tornado watches and one color for severe thunderstorm watches.
Future research should explore the weather knowledge of 18-24 year olds in more
detail and increase the sample size. Of importance would be to evaluate how this
demographic builds its weather knowledge without utilizing television and possibly
develop a model or framework on how to build weather knowledge with 18-24 year olds
if their weather knowledge is minimal. Additional research should be completed on
tornado and severe thunderstorm watch color. Possibly explore the idea of implementing
a recommendation for the use of only one-color watches in government, private and
television meteorology since participants in this study indicated the color of the watch
heavily influenced their perception. Of importance would also be to further explore
whether people with higher weather knowledge utilize specialty weather pages more
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frequently, or if people who use specialty weather pages build a weather knowledge over
time because of the weather page.
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